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A}jro] 41^1- 7]]^Hr flH^l 5]5.7l- 7^1^x4. ^ofl 4^ cfl 

o]eV#^ £j5L^r *fl 1 »>^^- ( 4 1 H%\ JlW, 4 2 ##4, 4 2 ^ 
^ol^w-f- ^p-til^ *ll 1 "M^rfe -S-^ 7> 

x] v;- ^ i cfloi El Ai.& S- 4^}<*T >£#*K1 *11 l til °1 £1 IM^4. *ll 1 

^ .ti.^-u.i ± ^xjo) ^33 x|o}- 7}X]^ /I] 1 i\Q #<$o] AV/1 -^4 xl<?| Efl^ 

^ 7 J.*j- ^ 2 ^ ^^*V 31 «§ ^H?} ^4", A oM 4 1 >2M 

tfl e>l ul efl^-i; j±^H 4 i .i". L 'l-o] <•£] ^IJil- *H 2 aV^fe A o v 

7} xq<y- efl^^- 7}-7s) ^ 2 t1|ojE| n^^H *H 2 «M 4 °1 £| 

Al^l- ^-^^4.4 2 ^'Ji^fe tf>l 4 1 ^ ^ « Vo l ^ 7 1 ^1 2 ^€ H 

* 

^tt ^ 31^ M-^r ^-f , A oM ^ 2 aV^l t-flojEi A)Jro] x|<£ ^ o. 

2fl 2 E.5H$ Al^l- I^SW. SLSH*!^ #?1 ^ 1 S-Sl-Ol^ 1 t±± ^ 
^ 2 I^H'i) Al^-g. ^Al^ol, A oM 4 1 ^e^o 1 A]Jr ^ aT-7] ^ 2 HE|-oj ^ Aljr 

21 ^E) efl>i2f tiVcflS]^ ^El ell^i: #33 cflojEi ^Jll- #^4. ^ ^T^°ll 

n}^ d]o]Ei s]^^ ^ ^-a- ell ^ ^Hl-i- ^lfe ^^l 

°1 

51 3 • ■ . 
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c-llol^ aIJ:^ .Aff-rl- 7fl^i*>^ cfloj^ 5|^{Data output circuit for 

improving skew of data circuit} 

■* 

ill-l:- siJ?.jr.<>14. 

.V. 2-rr £ IS) Ul H 4%\ XW^SLS. *k 2)5.51014. 

51 3£- # ^>^p-l ^11 ^Al^lofl 4«- r-il o lHl t?i '11 °1 4 ^s°14. 

51 -r,:- 51 3^1 il^V -^1 4B ^-^--7^ 4* Wit 5l7..Vi^r.}. 

£ 5^ £ t^sl ^ 2 4# cll o m #^ ^H^H s)^°14. 

£ 64 51 521 ^1 1 ^ ^1 2 3^ iHl^r* M-ErMl^ 51^5144. 

51 74 4 ^ 3 ^ A HH 44 dH4 #^ c-Hojei 3^44. 

51 84 5- 74 *H 1 ^ 2)1 2 ^H-^-l- 44^ 3]S.£L^14. 
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<10> il Uj-t^- tl) o] F-] -^Bj Si 7. el] 4*1 #^ Sfl ^1^1 ^\ 4 

HA ^i- ^ °1» #*1*M #^3^ ciHEl Al £ <)] iif* £ <2 1> r fl^T^M^ 

1 r 

<n> H>. r .i^l ^lb .Ji^ A^IHl 4 s } ^2. ?1^°1 ^^l-i'- 4^1- 

» 

<i2> u] o] a] s>u)-$l tilil^l Ml V-°)l A i 2. ^1 e|i?)1 o] s)^: SlSfil S|#.7HI 4 

.^fe^^i ^ 7i° r7 } ^H^i 4 sd4. 4*1, 91-2 ^i #*i" ^ 33.1- #*nn 

<13> if. 1-8: #2fl5l ^ «i|t4 #3 «<>1 <W «H| o| E] #^ 5)St 44 

i-ll-rr Sl.^.^.olCf. . 

<14> %2^-5}i£, C-flojEi #^ 2|i;i.(100)U- jS^-^UlQ), SS] S&t-o] 

Hl-V-(120) g '---.nl-ol Hl-V-(13())-S- f .Hltt}. 

<i5> u]5E| ^^-(110)^ €^ ^l*-(CLK)oll -g-tf^H HH^I -Al5l(DATA) ^ w>^i $)o}&\ 

* 

^(/DATA)# ^l^HM!: ^^-41 ^Jl(PATAl) ^ 2 cfl <>1 ^ 

^l5l(DATA2)^ #^4. °1 i-'l $ 3*H tJ] ii| 5.zj^-(110)rr *1# 711^1 HI: 

■ * 

(111, 113), ?]wlBl-i-(Il, 12, 13, 14, I5)# 
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<ie> s£^r ?! ^5l(VC0MH -g-##H- A] 2 a]J:(DATA2)^ afl o) 8} 

I: H^f-CRl, R2)^l ^2./- S€*1^(MN2)*- "c) -7 "1 $k r $14. 7 d<?t 

i ■ 

* - 

(VC0M)-°1 VM') W.?r 5. 2<^H 4. 
<i7> . . n] -s\ i,;.^ V(l 10)^1 #^ S)s(lQO)^ vflJf si S(*l 5*1)3} ^ x) 

<18> Jt e] 5Lu}o] h.( !20)'fe xjoj- 7j-*lfe 4.1 t-flo] e| a] Ji(DATAl) ^ 4 

2 t-fl o] £| ^ Jl ( DATA2 ) -1- # ^ 3i<& 311^- 71-^1:- 4 1 C .?H U J ^I JL(DRVI) ^ 4 2 H 

<19> fJiwV 4 1 ^}o]e] ^IJi(DATAI)^ 2 31 o] El ^3L(DATA2)£) : feE) efl^af 4 1 E. 
e^o]w 0 i a)^(drvi) ^ -.afl 2 E5}o]yj a] $.(mV2)M feE| efl*g£ ^5. #tflo]t}-. 

■ • 

<2o> • 01 ^ «v i£El y-.xi\o] ttiJf (i20)Tt #^ elll-g: A A tz 4 1 

4°u'(VDDQ)4 4l A ^ G J(VSSQ)4°H1 ^^^Ife <3S.^ H *ffl*l^E-l£ : (MN0, MND4 
iilii/- M^^l^ul^-(MF0. MP 1 ) -§- -t^I^K : 

* - - * 

<2i> ^ t.-E].olH|-Y-(i30)-^ A] 1 EBH U J Al^(DRVl) i 4 2 EEfoluj Ai^_( DR V2)oil 

» 

-§-^H "#^ 31 °1^ ^ls(DATAOUT)!- f^ol-uf. o] e) o> £-4-g- <fl *H ^ EeHal4 
(130)^ #3 3114- 7}*1^4.1 ^ ^i<y-(VDDQ)4 4 1 3*1 #U(VSSQ)4<>H1 

^S.^ S^l^ElM)^ 3l2.i M^fl^l^Ei (MP3)!-. ^1^4. 

<22> -^Efl^ C-HojEi #^ 2j_vl( 100)^1 »H 5.^1 -f-(llO)^ 5|S(Pl5LAl)i- 

71 sfl^-lr 7}^1^ tl^' # <iJ£3 £.3. 3.3V ^ 2.5V 

5] uil 'i-g- 
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<23> tt ?] .-c}o|4« (120)9-1 4 S^ol^-a (130)^ r-ll'S-S- 7Hfe *fl 1 

^^(VDPQ)^- *ll l ^xl ?|<?| (VSSQ)# 7>^14. ^ efl 1 !^ ^-f ^4 ^ 

<24> -f Eflfil cfl o| ti #^ S)S(100)ir S^l ^^1^-^(120)^- ; r H^o] (i30)ofl a> 

8- I'll:- #^ ^J- ^ll 0 ! #4 ^.'i! ^114 ^.zM'Zi m-1 ii.t'lo|n|-V-(120)-°-l A] 1 - u 4 
°1 xi^(DRVl) ^ *)1 2 #JL(PRV2)£l AZ:AA H^Hl^'H ^11 °1 ^ 

<0.^(l)ATAOUT)o)l ^Tf(skcw)7f 
< 25 > .^.-t?-7l- £ r, w 0 Vx]^l-7l £|sH cfloi^ #^ S)^(IOO)^ *}M ^<y- A}Jr 

(VCOM)-S- IN^M^ ^)] 2 *H V (R2)# °)%^\*\ m$*l^(MN2)£l el £ 

^41 31 2 =eH*j Aj:£( DR .v2)^ *H eflt^ €°1 <">s.7fl 

i * ' 

<26> . talJE ^oj ai^(vc0M)tt tf 0 ^ 4 x $.tc 7Hfe *ll 1 ^ ^ tKVDDQj^} efl't ^ 

H~§ #*j«H xl-^?]o. ? . vvaii p .|^ u |. tr..;-. 3).o] ^ (p OW er Up)Al^] MRS (Mode Register 

Set) ^H: f-^H f^SMvf, ^ (Fuse-Cut ^^.S. ^€ t 5d4. 

<27> 51 2^r i?- "lli 7 - A !;&ft 5|i?..V.olc}-. 

<28> ^W(RA, RB)$1 ^%Vtill- ol-g-^c^ ^ z]}^ 7}7]^ *fl 2 

(VDDH £flt> 3^ 71$ ^^1- ^*>m, 71$ ^l^lw #§1 ^° a v 311 # 7}xlfe ^1 1 

€^ ^.°hHV1)1)Q)4 til S7l(210)l- tili/ 61-4. 
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<29> . *\) l ^ ^(VDDQ)^ zm*} H^tlr 311 9l*\t\(22Q)°\] 's]*H 

alia ^<y- A15:(VC()M)7> s\o] r-flH 1 !.?. 

z\^mm, rbh ^smi w*H, 4 2 ^ ^^(vdd)^ 4^ -a 

^ ^5^71- ^ ^-1117. 7l§ ^ ^V^7l- ^5l-€ V €-^11 7> SlCf. 

<3i> ns]jL £ 14 ^-o] a] jt/ ^<y- a]3i(VC0M)# IHjsM^ (MN2)£l 

S £ *11h§- ^.4 A l7)^r tf'fl-fV <flJEi S (MN2) ^ £ ()o] |! ^ $ 

<32> Bltl- -£ 15] #^ t]j o) b| a] a ( DATA0UT ) 7} $ /} 4 1 ^-4°l u o' <tf 

Jl(DRV1)7} ^-f ^1€°171M- ^1 2 5l?.H^i A]^(DRV2)7l- «H' efl o] ^ <-,]: 3.4 ; 

<33> _ii'-l^\H iL 1^1 ^1 1 tlHtH ^l.^(I)ATAl)7l- *H Efl^ol $0] oflH.^ E^^^Ei 

(MNO)^ TlHm^ ^ a\o}$] x}<y-(VgsH VDD-VSSQ7]- 5\7)^ 4 2 ^151 
(DATA2)7> S.^- z))^o) £]o] sjfi^i e^^]^eKMP1)^ 7]]o]e<2]- ^ a>o]^ ^oj- 
(VgsM VDDQ VSS7> s\o]o\ «l-4. 

<34> ns^uf ^1 1 ^^(VDDQ)^ 4^.°} ^fVcl-^ RflS-i m^^l^Ei (MNO)^ 

7flolH5f ^ Aj-Ojo^ xi«]-(Vgs)-Pr S^H" ^S.^ M^fl^liE-| (MPl)^l 

i4i ^(Vgs)^: 4 1 ^ ^° H HVDDQ)5l xj<y- z]}*£6\] 44 
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<35> ^ 4 l 'dlKVDDQ)?! 3M<?1 Jg-f m^fl^l^ (MP1)?-1 TlHs 

A].oi .<?i ^^(Vgs)ol. %o>^ x|] 2 r-.e>oi iy a}Ji(DRV2)<>1 y) g-y}7\ & 
47} yjr^^U #3 cfloiEi ^(DATAOUTHl £f 4 iH^fe 

<36> A rtrx$6) o)-f-JLX}-8}\l- 7} f 44 XT, #^ 31 f 4 #2]- efl^o] 

Wi- <-l| oi u] ai^o] ^. !Hi 711^1^1 /ll;- Ml 

<37> ^-7l -7]#^ 44« £ i^tgcq ^ 1 t)Alo|H 4^ rfl o] B\ #^ S] 

4 1 #^,.4 1 ^ 4'2 4 2 i^cHr ^ HeM^-i 

Y*)^rr 4^.°.?, *>4. 

<38> ^) 1 tO-^^r .-h^S) efl^"# 4*1 tt 4 1 A] Jll- tHI^M 

'^J ^l 1 <-ll o] t] Aijgr-g- ^^1^4. 

* i 

<39> X|| 1 x^v ^.AJ-IJ.^- £^o| ^ xjov el|^-Q- 7|X]^- *J| 1 #Q -4<$o) Aj- 7 ] ^4 

£tf 44fe 4 2 ^4 %^ *m *M4 4fe 3°-, Aj- 7 j 

4 1 ^o]^ ai-^o^ ^ov j^aH 4 1 S.4 0 l a J A]Jr^ ^^4.. 

<40> ' *)] 2 Aj-7] Sfl^-g; 7}7]±t *ll 2 cflolEi ^ai^H 
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<4i> /I] 2 i'.^-'.'-.l:- $7) 41 1 7 d-°d £^1 #7l 4 2 ^^tb ^ 31 

1 >H V *H7> ^-f , ^"71 41 2 «H cfl o] El *l<y- eflt^ &#«H *fl 2 

<42> , -.4 0 l'*l-V-Tr -A] 1 ^sHl) 41 ^ 'oM "4 2 -HsHuj Ai:§;f- 

^■7} 4 l = et-o] h 0 i ajjt ^ av 7 j ^ 2 heH u c i ai^o} fee) 31^-4 «H 3^ 4 

7>*l^>f| til °1 tl ^IJil- 

<43> . ^ i iri-xiJf.t 3jl ^.^SItt *ll 1 3-1 J?_.^. j=. 7,1 .^.Hl $}■ 7)1 i sfli 

iEl7> 4| 1 ^ #<£4 Aj-y) ^ xlol- efl^-i- 71-^1 1- ^ 1 3*1 4°u v A>0H1 

1 i-1 <H <ytHE|f- #7] 41 1 LlHEl Ajiry]. a}-/] *j| 1 ^S.^ S^^l^B^ aJ- 

71 41 1 <&2.± \2^)x}^_E]o] 7)1 oj K ^. o] 7 |. £ ]^ ^lo^ ^C]-. 

* 

<44> Al-7] 4| 2 til ^ ii.^ a) <g 73 f] ^ 4] 2 3)'J2.^i . H . ^H x l ^-^] $\ 4 2 

4^71- ^71 41 1 ^7l 41 1 ^*1 *}oH o^7|£lol oltJlElf- ^^jr 

• , ■ 

-^•71 *)1.2 r-11 o | E] <-.!£. 4 ^ V 7l 41 2 5X|fi^ SifflAl^ElSl- Aj-7] 41 2 ^2.^ e^I^eI 
$1 4HSS ^]7>ilfe ^ $4. ' ■ 

<45> Aj-7i 4] ! x4 o|- iLAj-w.- 41 i iLAj. irjTT,^-. j~i ijl] 7-1 _ii e! $ 41 2 M II $ 

<46> 4 i jz)£^ t: qll^-"^]'.:- #7l ^ 2 #<?H ^.^-7| <£^S)JL Aj-y] 4| ! 
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<47> 4 2 M^l^t- 4 v 7l *11 1 J,L# h $ x] b) ?-l J5L£fl<yofl £ 

^7} <$4.?]3. $7} 4 1 31 o] E-| A} £7]. Tfl H 5. a] 7 J.£) ^ a o V 7 | 4 1 3i]£^ 'E^xli 

; ■ ' 

<48> A>7l *j] 1 tttf-f *r ^"71 1 *ll 2 ?i# 3«?H A cM 1 

1.'. # £^^1^^ ~£-i. r i ^^-(thresh hold voltage) 31C°1# *H7r x \r: 

-4 -?- , ^14 1 VI d tll^lu] Ai^-°l 3tt 31 If:- sL#3fe 3J# -rt-^p.ir. "U-f. 
<5o> 3 $ .v-.^. M^ xi^.t^ aj-7) 4 2 ?i c tt 0 il 3L xll 1 

Il 

<5i> 7$ 4 Sj.^ 3\2.£; fe ^^l^E^fe ^>7l |'3 M'il£i m^l^E]^ H3l£N ^ 

i7> #7] ^ 2 C]] El a]^-7> Tflol H^. «e]7>5]t^ #7] ^|] 2 3X)S.^ ^ €^1^ 

Ul ^7) 4 2 <^l2-4i J' qfl^l^iF-1 <?1 <y ?J L..H«H i±i7l- ^Td^n]- .- 
<52> ^/) 4 2 JA^^r #7] 4 l.&Q *\<#3)- #7] 4 2 #tfo] ^7} 4 3 

sjs.^ ft-tl *1°„H thresh hold voltage) 311 <>1# /H^ L B^ 

r 

<53> A o V 7 ] ^ ! c^olE] A] jr ^ ^ 2 C-flolEi AjJ^ 3H# 7^^ AlJrO} 
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<54> %7] 4 1 4 1 ^-4 ^2-4? R^.^l^-Ei , 4 2 J±#- 

<55> l .^.av 5X] SL£i ^W^feAM ^1 2 4^7} ^^£1^1 4 

<56> xfl 2 ^ii^i MsH^l.^ti-^ #7l 4 1 at|2.^ M^x|a E ]o] ^ell^H ± 

^7} Q^5\ 5L ^7] 4 1 MHH 'd^f /ll^l-LL.vl #71'^ 1 Z\S.^ £1 

<57> -A}} 1 I-]] Xl *|] N ¥--5\ 3'"1 5 ! . A H ^ xl^.E^^ ^ 1 ^oj-<>|| *] % £ <g££ 

» 

<58> xll 1 Jff} oflS.^ E^^4;E^ #7) ^ N -T-*} ^ii^: n ^xl^.H-js]. x)| 2 3*| € 

<59> #7) 4 1 JA#-V ^- 'oM *H 2 #7l ^ 1 ^^-o] #71 

£)_# 3] Aii e^^i^e^ §^ ^l.^K thresh hold voltage) 4^. *W7> 

#71 ^1 1 tiV^i C-flolE-l A] Jl^l efll^- JiW, #7l ^1 1 ^V^- #7] 4 

1 vll^l 4 N -V-^'r ^l- 1 ?-^ ^ti^l ^«flxl^ $4. 

<60> #7l *fl 2 ^<y- A^-V -b *fl 3 M'Slii E^^l^Ei , ^1 4 J5L# S$*l 

^i, *fl N+l Ml 7-1 -<ll M V 4 £Li H^^liUpi- ^ ^ 2 4*1- <yiH^ E^flxl^E-|l- 
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<61> 4 3 #4 4 2 441 444 ^^7]- <*l7i4^4i44 4 

<62> ^ 4 Jrl4 42.* & 4 * B) s$7) 4 3 M-^ 2)2.* ^$4*44 3^444 * 

+ 7} 4 1 51 .Tl #4 7)1 2 4 4 E-) ^1517> TflolSS 4?>44 4 2 42* E$4* 

^7] 4 2 <2l2* J= *iH4*4 4 4 4 2.^4 **7> 4^4. 

<63> 4 n+1 44 Til M V-4 ?! 2* r,M*4£-£- $7) 4 1 4^1 444 4 ?! 44 

<64> 4 2 ^4 ojlS-i ^4*4^ 4" 4 4 M -V-O'l- 42* 414 ^-4 4" 4 2 ^4 4 

A>o]ofl of 7 ] 37] , = El] o] o] aV 7 ] ^ 2 s>7j- ^oV^g. ^> A^l ^ _ Tl 4 o] r-. <>}- £^7} 444 

.-' 4. ; 

<65> s£ 7 ) 4 2 44 44 4 2 44 444' 44 4 2 44 444 4"4 ^ 3 

* * 

^a.^ E^^^E-lSl f-^ 4 4( thresh hold voltage) 4*1 44" 444 4fe 4^ 

^71 ^ 2 44. cfloiEi ai^$1 4 ° H >- eil^# S/tfsH, 44 ^ 2 44 44£ 44 ^ 
N+i i414 Til m -Y-4 42^ £$4*41:4 4 t 4 444 4314^ 4# ^ 3 A S- 

<66> Aj-7] 7l#4 4^1- 4-444 4^ #44 4 2 44^1-4 4# 444 #4 4 
4 l 44^, 4 l 44 1^, 4 2 44^, 4 2 44 4 ^-444^-1: 

-Y4°-Rt 4# 44-^-2 44. 
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<67> Xl 1 Ulxl-V-.-- £vi] Efl^# 7} xl--- x|l 1 £11 ^4 

7]-x] ;- xl i d1|o|e] -tljil- tHI^H tivxui^i xl i tii-x-i u-il o| 1>^<?!-4. 

<68> Xl 1 il^-V A o V 7l *fl 1 ^ ^°h V ^ ^*>].^7]-4 2 31 ^4 

31 H °l A o v *> 0 l7} M-^r ^-f , A o v 7-l Til l cfloi^ Ais^ dIHH- 

<69> ^12 vHi^fTr ^-7} 4 i ^ 4°AA A oM 4 2 *M ellt^l r 6-^ 

J 

-fl dl oi &i ^Sl- vtHW-. 
<?o> xl 2 Htf-Y-L ^-7] 4 i #<?H ^-71 *1 2 ><! ?1 €t 31 

<7i> ^. e |.oltj|Jf^ #7] xl l £SH«J X\x ^ *fl 2 HBHfJ aIJlI- ^r^l^>JL, 

^71^11 l £.iiM*8 41$. ^ A o v 7l *fl 2 .^.rH H f J ai.^o] vc] e fl^4 tilcflt]^ v-el 31 

<72> AV 7 | X| ' 1 til^^f ^ ^1 l al^ B^N^i, XI 2 B^M^E], 

<73> xi 1 «V?i K i-llxl^ER:- ^7) A] l ?i<?Ml 4i^7> ^.^iSlAL 7^l5>] K oj| 

&.^$\ 4 1 *1H ^1^J-°1 9\7}&t\. 
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<74> a]} 2 VHi 3J)S.i; H^x)/~e^ s&7] 4 1 yf^l I^liEjS] E.efl°l<H] 4i 

<75> a|| 1 ti>^ ofl-E-i S^l^fe *ll 2 «M E^Jx|>;E^ H-efl^ofl ^ 

<76> . 4 I 40) ^AlJ-V-rr *fl 1 #<£4 3114 .%A 4 2 fl^l fl^l >fl 

«H A o^i *fl 1 *H *il 1 feel 31 is <M4-2, >u 2 

<77> ^ 1 7,11 o] ?l rt H V 1H4^ 4 1 *IW 3 1 £31*1^, 4 1 ill *1 *ll N -7-4 

Plsi Eg^^Eif-, 4 1 4°) ^U'~'- S^^l^^l- : f u] o-)-', :- ^^^.i,'. -$Vu).. 

* 

<78> 4 1 .-^1 0] Iil_V__^. S^^l^Ej^ ^-71 *H 2 #<*H ri^7> -ft ±] -1'- #7] *|) 1 

<79> x)l 1 i-H-x] ^ n 44 ' 45-^ S^^l^iEilr-gr A J-7l *ll 1 4°] 2)3.^ M^l^H) 

?li£ ^3^4. 

<80> ^1 1 40] <$3.+ + $7] 4 N 44 .^^^^.K-|2j- 2fl 2 ^4 # 

t 4°H ^ y A T A i H . ^efl-yoi *fl 1 ^<y-# 711 01^4 °\ a # 

4. 
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■ - 

<8i> ^-7] l '-Jitf-Y-v n] 1 X.rt 3i] 5'.^ K.ijfly-1.^E| ^ xfl 2 ^.V..-^ H^fl 

x]^ul^ -r^uld]^ s,\Z- ^^S\±. «14. 

<82> ^ 1 y?_s$ 3] 51/-. H^^l^Bi^ ^71 2 *lSH ^-7} ^S\JL ^7] *fl 1 

■ ■ 

<83> ^1 2 a^J- 2|SL^; E ^l^E'j^ <#7] ^1 5^ 2.^: E ^fl^j^E^ e^oJo)) ^ 

- ^'A &~4.2\n 4M; 4 i 31 p1 £f -<Q 2171- Til o] h ^ o] 7 ],si ^ ^-71 *u 2 vl ?1 3fl J7. n^l 

' i * 

<84> ^-/] 4i i *iov .y-^-V-TT #7l -41 i ^y) 4 2 £<$o) ^7) 4 l 

^ <t1.V..^. S^l^^N -S-^ ^(thresh hold voltage) efl»g <>l4 v .*r 0 l7]- vf^- 
4! V , ^-7] /ll l c-H^lEl Al-£^1 ell'S-S- 

4 2 tii^l tea i^liE|,.4 2 *H ^^ V-S- -7»1*K:- 3 i- 

- 

<86> a)) 3 iiv^l sjsL/i j^ilxiiu.1 ^ 41-7I 4 i ?M il'y-oil y] 1 si jl /iHr_oii 

ri^Sl X)l 2 *1H ^oVol ^71514. . 

<87> . jjj) 4 ul^ 5x]ii^h Ji i?H x] ^ E) A o v 7l ^ 3 £ .^2.^ e^I^e!^ HEflSH ^ 
<88> '■• 4 2 HI 1 ; ?i ^3.^ m^xl4; fel^ #7] 4 4 «1 *l ^1 5. ^ 15. xl ^ b-1 P-l 31 <H1 - r: . 

ell^Ol <£%S\3L. 7flPl£ofl Aj-71 ^ 2 cflolEl ^57} °l7 r £H £^7 r 4 1 ?i x) ^.^.Hl 
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<89> ?\) 2 *lH iHT-fe '4M *fl 1 ^ $7] 4 2 *H 

A o v 7l A) 1 *lH *)1 1 feel elite ^HS^, *fl 2 

all 2 feel iHW-. 

<90> a o i- 7 | ^ 2 *}6V ul^V-fe ^ 2 ^}o] ^2.^ j^^lxl^El , 4 N+i q|^l ^] M -T" 

sqs.A s^^l^^-t ^ ^12 *]|<>1 <>)!!?. .A S^^liE^l- ^nlsf ;;- ^J-i- -^^P.^. fl 

oi> 2 *)M 3>'l ^. M^i^E^ ^71:^1 2 ?i<?.Ml £^7} <*! # s| jl #7l 4 1 

; - . - 

i ■ 

2 *l)o) 3T)P-^ ^ ^j^E^l 3)^?. 4. 

<92> xii 2 <yi.V-'- r^^U^Ki;:- ^|7j xfl m+1 Y-*l- ^Is 7 ..^- s^B^^e^ *h 2 ?H 
xl^J- 4°l°l] 91 % 3 u l , ^l^l #7] i 2 *1H tl^-g- I^Ks 7)1 °1 ±1^1 <2 1 

<93> a>71 xfl 2 tf-^Y-fe *)1 3 sqa.^- h^^e-I mi ^ 4 ^ ^i?./, r $ 

<94> afl 3 3i| S^^l^E^ ^-71 ^1 2 *1<^H1 i^7l- 9i^SlJl ^"71 ^1 1 

t 

<95> 7,11 4 .»,'. # lils 7 ..^. S hE " 7 -l rl l: #7l 4 3 . # ^IS-i r^HaeIp-I r.tfl<?H 

i7} 9d7j£]j7 AV 7] 4 2 Cfl oj El Al ^71- Tll^lE^ oj7>SlBl AV7I ^ 4 x] 3} _£ a. 

x| ^E]i4 A|7i ^11 2 V.!' ^1 S^^liE^sl <£;| b^^o)} ±.^7} °A y A^-. 
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: 

<96> ^7} XI 2 & i'.tf-V-c: #7] Xl 1 ^ ^^Sf a> 7 ] ^ 2 ?M ^7) Xl 3 

3t]^.A h^^i^e^ ^e-i thresh hold voltage) o|av xj-op}- 4^ 

<97> ^ 1 Al.-S. M! *fl 2 t-flojEi ^OJ^- eflif^- ^1^^ 

<98> Aj-7i 7i#^ 4^144 sk^ ^-y) 3 f I" Xl 3 *J*HM 4# ^1 °1 3 S) 

sLtt Xl l SjrSHf, Xl 1 X] 1 4M-Y-, Xl 2 aV^Jf , /ll 2 iL4 VJ f, X| 

<99> Tfl i tii^fe ^ #^ ell 7Mt? Xl 1 tftfsi ^1^.4 i^^l 

7r^lfe 4 1 til 6\ u] Al^§ ,-.A|s}al Ul xUl^l 1 HI xl DflolE-l Ajjglf- t^J^. 
<100> <<f| 1 xl<y- li^ U r L Tr ^71 ^1 1 ^ ^3 ^l^^l ^1 2 3^ 5flt4 

^33: #°w V 4fe ^"71 211 1 ^ A]^o^ ^ov 

iL^H Xl 1 S-BWU ^Ijll- tW- 

<ioi> i 4171 ^si'.^ , a o i A oM xi 2 ^1^21 eflif^ ^ 

^4-^- ^71 XI 1 ^ £*J-«2] eflto} Aj-7] ^ 2 ^ 31^4 <^x^*v e fl 

«i *}o] 7 } q-^ 44 -g-^H 4 v 7l XI l J£W3 ^4ir xh*Rt 

XI l XH *]5l ^ ^7l XI l -^4^ xiH^ ^1 2 Xl<X 4L3l# t^IM. 
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<102> 2'^^ all 1 #31 ^^l 31^4 #7l 4 2 4 0 h v ^ s^l ^ °1 ^ 

<103> ^ 2 il^J-V-^ ^ 1 xp£J ^^l ^ 2 ##4 <^^*V ^oj- efl 

- ► 

ES}^^ ^lii- \* A A' ?>4 . 
<i04> ^ 2 alH«-fe 4 V 7] ^ 1 #Q a^Sl ell^l a o v 7 ] ^ 2 ^|f4 ^-<H 

<?!• 344 #7l ^ 1 #<#^ efl^o] >y- 7 i ^ 2 ^1^5] <a^t}- efl 

1 *ltf *V?l7} i-l-L- 3-?- 6 t 44 -s-^-^H ^-71 >ii 2 .y.^V-^l 4 a- *iH4fe 

all 3 alH a]^ ^ #7] all 2 «>#^4 ^4^- ^H^fe afl 4 alH aOJr^ ^^-'4. 

<io5> ^.sl-olttl^-^ ^j-71 ail i ^-4°1^ ^ 4 7 1 *fl 2 ^414^-, 
^•7] all 1 -^4°l u o! ^± ^ # 7 1 *l] 2 Ii4°)^ 4] J: 4 fesl ^11^4 ¥141^1 v? feel ell 

7>*lfe #^ tllolBl Al^l- #^4. 
<106> Aj- 7 | ^ ! iiVxlJf ^ 4 1 tilal 4 2.>i Sqfl al Afc^ , all 2 42-i £$4^4 

^ all 1 ^4 <&3-^ E$4^4l- -Yulttl-v- i£r\. . 

<107> all 1 £b4 5.^4^4^ #7l all l 4^1 44°ll ii7f <£^4ji 7lH Eofl 

#7] all 2 all °1 ^S17> ^1.444. 

> 

<io?> *H 2 «]• al 3]£i n^flal At"^ ^-71 all 1 M-^ 7 -)—^]^ H.ell°H ^ 

i7V «1121JL TlHm^l 44 all 1 cllol^ AJJT71- ^71-^1^ Hell<^H Aj- 7 j a c -fl 
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<109> 4 1 til f3 ^flS.^ E^l^fe ^7} 4 2 VHi ^l-P.A K i-ll xl.^.E-lP.) 91°]] JE. 

49l°] <&%S\M ?IMS°fl #7l *j| 1 q\o]B] X\3L7\ 9}7}$V] &£>-7} 4 1 ^4 

' - I 

<no> ^7} a] i ^1 i *il °1 A li 7 - ^ii i *n o] '<>]ij?i/- n^^ ..^H| , 

*ll l ^.1 1 n Hi % A 2 <*1»>K-1-S- t"1«1w 3}# ^J-S. 

<111> 7fl 1 xfl o] 5£)J?.A H.q)] xl^.Fl >: %7\ 4 2 ^1^1 *1«?H 4l^7> "d ?1 JL #7] 7>H 1 

i 

<112> ^] 1 A)o] oflS.i n^Ul^-.HlT: #7l 4 1 7,11 o] 2?! J?. £ R^lxl^.El P-l Riflolojl c 

<113> Til 1 6] Hi El ^-7} 4 1 Tflo] 3flJ?.A E 31*1 ^>7l 4 1 *H 11^1 

* 

9l y ^-y--4 'd^M ^^1 Til i 7iH Ai^s ^A^sj-q., 

<114> 4 2 ^ El s&7) 4 1 91 »1 ^ ^1 '^sN ^"71 Til 2 Tflo] A]Jr-g. ^ ^cf, 

<115> ^y) ^ ! X-l OV y.AVJf^ 7)1 1 ^ 5/ ^. H ^X]^.E1 711 2 SlS-ri H^fl 

xi^Ei-u- y-nl^i:- -1 ^iii-i W. 

<116> ^1 1 li^l- E^xl^-E-1^ ^7} Til 2 ^LSHl ^ ^ S] JO. #7l 7^ 1 

<ii7> xil 2 1,1 $ M<a ^l-^-i l ^ ^-71 Til l ,v.ib v j;.^1xl^.rl 91 ^.u-ll^^l ± 

i7} «H^l-iL $■/] 4 l ^11 °1 tl ^1^7]- 7fl.ol 15. <?l 7>sl u] ^-7} 4 2 «M ^5L^. m$ 

xl^.E^fi}- aV 7 ) Til 1 Ul-Tl <yl2.^i S^flxl^iEl^ <£] 4] ^ILofl £^7) ^ "4! Q 4 . 
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- * . * 

<U8> 2 vHI^-tt 7)]' 3 «Hi E^l^i *H 4 ^S-vh £ ifixl^El 

• ^ *ii .2 -v- 1 n ^ ^ a- --i-^^-iA ^-4. 

<119> . 7-1] 3 i^l- x 1_ 5r]H.-^ .U4!*1^K;- #7) /I] 1 x].?l 7i°H >.^.7> ^^sjji 7ll o] 1' <>fl 

* 

4l^S] Til 4 »H ^I.T_7|- ^7} " 

<i20> 4} 4 1,0- *1 i>] IL ^ II <il x] / 1 e] if.- #7] 71] 3 B^l^^^l -E.3KH1 dfc 

* 

£=7} ^%^3L ?\]°) Soil #7] Tfl 2 cflPl^i -<05:7> <^ 7} ^ ^ £ 31 <?1 o] #7] 4 2 «M 31 

<m> 4) 2 »M <ffl2.:h ii $ *] e] -l± /| Tfl 4 -^2^ B^li^^l ± ell <?l oil }'-. 

efl^o] cg^El^j 711^1 Si ^"'71 711 2 ^1^71- 9l7>SH ^7} Til 1 #<?H 

<122> ^1-7 1 7l| 2 ^H/T-^ *ll 2 x|l o] 3)2.4: H^^E] , ^ 2 *||<H ^5-^ K^l^E] , 

*fl 3 <2 ul El 4 4 ^ijti uin- -yni <s->^- ^o. s 

<123> Til 2 TlH 5£j2->i ^ <ffl*li-E]fe ^"71 ^1 2 ^ ?i°rHl ii7} <?4 4. ^1 -li 4 V 7l 7l| 1 

x\Q x\°\o] 711 °1 - r - Si'. °]7>fl_4. 71] 2 71] o] oil. 2./- E^.xl^E]^ 4V7I Til 2 Tllo] 
K^x]^b]2l £C]]<yoll ^efl^ol oi^Sl 31; 7)lol Uf2]- ii7} /)1 2 ^ *] x]ojo|l «^^^tf 

<124> t)] 3 ^1 >}] E] #71 7|] 2 *1H 3f]2..^- m$*l£:44 ^- 7 ] *)] 2 tJH oflJBii: c - $ *1 

iE]e] oj^^^o)] O^Sjl^ AV7| Tfl 3 7]H TOSi-.^W. 7)] 4 #>1 x)| 3 

^iHlElofl Ot^D} ^7} Til 4 TlH A] jjr.g- <&Aj#4. 
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<125> #7] A] ] 2 *\<# iL^-f^r 4 3 m 4 4.J£# ^S-^ K^l 

<126> . *]] 3 M.^- £f7l^E^ . #7l *|| 2 Tj^. ^°H1 4l^7> ^^JL ^7} 4 3 

<127> 4 .U^j" ^51^ Hq||xl/~E^ AV 7 | ^ 3 ^S.^ ^ 7] Er| o) ^^o]^ ^ 

i7} ^.^tlJI ^-71 ^ 2 Hi 0] E-] ^1J17} 7ti0l^S $7] *]j 4 Hi- *\ Kqfl 

*1 h 1 s»l- 41-7} /ll 2 til^i <yiJE.i ji^]x|^r-] ^1 ^1 ±/-7\ ^.3.*) 4. 

<m> Aj-7) ^ 1 cilolE^ aIJl g! ^1 2 rl| o] u| f 9] ell«*9-g- 7f x| ^ aIJio] 

<129> ^ Hlr^n] ^. ? j.Aj.o] o|7.] 5] £ HjirJSj ^ A |o]| o]^ ^Sjfe 

^)*l]s}7l ^ f-^Oj H>^-Z1*V ^A)dfll- oflA]^ j^Jf £Tg ^ r^d] 

r 

<i3o> • o)t\, ^Jf*i f^^H £ wHH^ ^H-I- -i^Jis*), % v 

#W 4l^<?l-4. 4 iviol) *)H€ S-^.tf- tf^^fe # °a «?}• ^-^m 

<131> h 3-^ £ ^]| ! ^AHofl ^-2- cllo-)Ei #^ cflole] 

<132> ^ 3^- yj-^o] 1 ^Ajcmofl tr)-s. £\}o]b). #^ s]^(300)^ Tfl 1 aV 

#^(330), 7)1-1 ^o vj f(340), 711 2 «>^(350), ^1 2 ^.^(360) ^ ^4 

^4(380)* 7-ul£i4. 

<133> £3^ dlolEi #^ 300)^-1 olsfll- f-7l ^(CLKH 

-§-#*H CllolEil- Tj^V^^-71- #^Kr ^ ^2l^(310)7> t| 5LA| 5] <H $14. ^ 
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J7L^4f-(310)^ -tin <4j>;(CLKH -S-^H cflolti(DATA)^- t-fl o] e^ (/DATA)* #^4 

^ .^ >ll 0 lmi-(311, 313)-!- 
<i34> t-lH&KDATA)^ SlaNlrCH, 12)^- -f-^o} 1 cflojE^ ^Jl(DATAI)^ #^ 
v\. r:l| olFl(/DATA)^r <?l *| e-| vr( 13, 14, I5)# -f-3H ^1.2 ^] o] a] Jl(DATA2)^ 

4 i tiH^ <4:*".( DATA 1)^1- *fl 2 tfl^l^ ^1Jl(DATA2)^t ^3. fe^ efl 

* 

<135> (DATA) % 4 t]|o|E-|(/DATAK:- it^ S]S(300)^ 4^ 

5]S(p]SAl)f- -£4*1-71 J:- ^4 31 « 7Klnf. c^-el-^ ^ l c]|o]E-j A]jr(DATAl) 
^ 4 2 cflolE^ a]s(DATA2)£ £4 7>^4. 

* 

<136> ^ 1 Vi il V-(330) ^ 4 <tf ufl'M- 7)-^ b 4 1 tl| o) e) a]^(DATA1)1- 

^*I*1^ 1 ®& ^151 (/DATA 1)1- 'tHS^-. 

<137> ^ i uKxl-V-(330)t 41 <£^£)^ ^] 1 ' S ^x)^El(MPl)^ 4 1 S 

<fflxli&|(MNl)7} 4 1 ^(VDDQ)^ #^ eflt^- 7}*lb ^ 1 

(VSSQ) ^>°1 °H °J y ^'H 91^1 tK-i- 3.^3:4. 
<138> zl£]ji ^ l $}<>}%] <0;4»:(DATAO-r- *fl 1 ^S.^ B^^1^B](MP1)^ *fl 1 <yi.V_^. S 

4)1x1 it] (MND^l 7)1^1^ 9l7l-€^. 
<i39> ^bj ^^ e||^ -£4 *i<# efl^jiiq- ^gr xloj- eflig-i- 7 r ^l^. dHEf 

^1^(DATA0UT)7> ^ ^s^S 7H£S i^t #^7l7l W 0 ! 1 }. 
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<i40> *q i h>^« (330)7> #^ y\A}{j 4 1 #Q ^°h v (VDDQ)4 ^1 1 3*1 

^(VSSQ) i*H<>IM #*N- U ..*. *ll 1 *Ul(/DATA1)tt ^ 31 1# 7} 

i 

<141> i cflolEi ^15:(DATA1)7> efl^fol^ 4 i oflSL^ e (MN1)7> ^ £ 

£K *H 1 ri] o] f-1 ^;*;(/DATA1)t: 7.-?- ?1] ^H81 *fl 1 P U °1 &i 4lx 

(DATAD71- s-f e||Hjjo|T^ *q i 5j£i S € *1 ^(MPl ) 7J- € *ll 1 cil^lt-) 

i " 

^JU/DATAD^.^H 31 iH!^ 

<i42> *fl 2 ^^(350)-^ 4$ 3)15^- ^- ^ 2 cjlolE^ Al^(DATA2)« ^1<*M 
Vl-^.Altl a)\ 2 # t-HojEi ^]s(/DATA2)l- l^SW. 

<143> . ftr] ^5^, 4 2 ^^.f-(350)v: ^] It ^H?1tt 4 2 5?] J?. A JS s' J l x ) F'l ( MP2 ) 2f 
A] 2 E€*1^(MN2)7} ^ 1 ^(VDDQ)^ A] 1 34 .^(VSSQ) ^}°H1 

o^^H tl^^* $^$4. : 

<144> he] .Ti ^ 2 t-lHei ^.51(DATA2) ;;- ^ 2 j*l .V./-. .^H*l-^-t1 (MP2)£l- ^ 2 M 

<145> 4 2 «M^(350)fe 4 1 ^^1^(330)4 ^151 ^-t- 7H££ *M13: ¥^ 

^1 ^^4. 

<146> ^ i a>^ c])o1e{ ^Jr( /DATA 1)4 A] 2 tflo]E] Aijr(/DATA2)^ #^ 31 

^lX(/DATAl)^ X| 2 Aijr(/i)ATA2)s] 7l^7l7|- 3]-o]-^ ^ oirf. 
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<147> 4 1 h}^ cflolB] a];«;(/DATA1)^ 4 2 "Hi til °1 3 ^ 51 ( /DATA2 ) 7} ZLcflS. 

£.sH«1 ^(380)3. o) y|.£H:|-^ ^ dl o] e-1 ^]Jl(DATA0UT)-^ ^ 7>g ^ #4. 

."/. s) P. s 2 . *fl 1 Vb ?l cflolEl <q .•?>-.( /DATA 1)^- *fl 2 ^ eIMe) ^1J:(/DATA2)^ tfl 1 

# Jif^l ^wl 1 ii^u.(340) ui ^1 2 #"3 (360)71- *l-g-£4. 
<148> i iL^Jf (34 0 m #^ ell'g^ 7>xl^ 4 l #Q .#'#(VDDQ)°1 

31^4' 7}z}^ 4 2 ^l o a (VDI))4 °d 3 £ elll xl-ojyl- i4^t -4 -? , 

4 .1 «V*i -tl J: (/DATA 1)^1 el) 1 % j.L^sH 4 l S-B^HJ <M;«:(DRV1) 5 1 £ 

<U9> -Y 4 6} o.;vi , xii 1 tiV iL#-V-(340K:- 4 1 m^*l4^l(MPCi) ^ *ll 2 

<150> a]} I ^ Z\5L£l Iiiffl7-l/-.bl(MPCl) ^ 4 2 -dnl €°aKVDD)^l 4i.^/> :/ J 3 !L 4 

1 ^1°h(VDDQ)°1 TflolMS <?! 71-^^1-. *fl 2 i.Ltf ?! H. ± p. qfl xl e] ( MPC2 ) 4 1 l.L 

1 

> * - 

# 2) 1± <&-X\^_tf (MPCl )S] ell 91 4 7> <£ 1 si 41 4 1 u|] ol El A] Jr (DATA!) v\ 4 

<*>1 H .?. ^1.71-vH 7ii 1 2fli?.A e^x1^e-1(mpi)s1- *ll 1 <&SL±. *=$*1^e1(MN1)s1 <M 

<151> 7)1 1 ±Ltf Y-(340)L Til 1 #41 €°« V (VDDQ)4 2ll 2 #°J(VDD)ol 31 1 Ji 
4 V &\3.^ S^^l^Bl(MPCl)^ £^ thresh hold voltage) efl^ oR 1 " *r°l7r M-^ 

^4, 31 1 -^151 (/DATA!) 51 Efl*i# Ji^W, 

<i52> 'a > ^ 1 ^(VDDQ)^ efl^Pl ^(VDD)^ ell*MH 4 

1 Sl2.i S^^l^Ei(MPCl)Sl ^-¥i *\<$°. 40^ /i| 1 iLA o v S 
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^.^/-tKMPCD L- € *ll 1 OH El ^1X(DATA1)7> JA-? ell 'I <H 4)-?- 41 2 

<i53> rr}e>Al eflif^ 7H *fl 1 H 1 ^! ^ ^Js(/DATA1)7> ^tg 

# 7}x]5L^- -o]^^, #, 711 2 #Q *I°J-(VDDH £)SH 4 1 *M dl 

Ai5i(/DATA1)^ efl»iol ^sjcf. i seMHJ ^l:§l(DRVl ) v? *fl 1 Hi 

Q}K\ /DATA 1)2] xifl "» ol -v^- x1<y- illluJ]7/H ^% Al^oluf. 

<154> ^ 2 ^-^(360)^ *fl 1 ^-^ ^°a-(VPDQ)°l >ll 2 "fHKVDD)^- 

* - - 

sljf ^ *H*1- q-fe 711 2 el] o| Ei a!5t(/DATA2)^1 ^ifl].f r ^ 

§H 4 2 £i?H$ Ali(DRV2) iJ- 
<155> -f cl f.^l-tf , x]] 2 ?i <tf iL^--?-(360)fe f 3 g^j- 3] J?- A. m^^l^^(MPC3) ^ 

:*ll 4 3L#. m^l^&|(MPC4)l- -V-al W. 

<156> *|| 3 iL# ^S-^ E^^|^(MPC3)fe 71] 2 ^1^1 -.^(VDDH- <t^7} <?!^>1ai. ^ 

1 ^ h"(VDDQ)°1 tIM h^. <?! 71^14. ^] 41^ 2)2.^ S.^^l^El(MPC4)fe 41 3 £L 
jxjs.^ m€*l^(MPC3)£l r.slKl°H i^7> ^^5lJL 4 2 cIM^ ^!Jl(DATA2)7> 7fl 
o)f=-_s?-_ ^l7>£l^ xl| 2 $\3-^ h ^fl x] e] ( MP2 ) $\ 4 2 ^2-^ - H $ x l — E] (MN2) °-l <&4 

<157> 3j| 2 Ti^ Ji^(360)^ ^1 1 #'#(VDDQ)4 41 2 £41 ^(VDDW 41 3 il 

# z\3-^ m^^l^El(MPC3)^ ^ thresh hold voltage) 31 1 *H7> 
^ -? . 4 2 tOrTi cllPlEi >0ia/DATA2)5l ?i %\ SLtfW. 
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<158> /)1 2 iL# •','-( 360 )*>1 -g-^JE 4 1 JA#Y-(340)<?1 ^44 ^S^. :A) 2 

*\}o]e\ Al5i(DATA2)^| feel eflio] l r|| v] aIJl(DATAI)^ fee} eflt^ 
*fl 2 c-flolE-] tl3?l(DATA2)?l feel eflto] •?--? 31 »2°1 4->'- "f 3 ? , ^ 2 se^ol^ a]^ 
(DRV2)£) feel 31 »^ &M efl^o]c^. 

<159> ^, xl] l iii'-l-ol Al^(DRVl)^ *ll 2 SB^o]h o i A]s(DRV2)fe SL^f ^4 4^ eflf 

# 7>^, -f*H *H 3l€# 44 c h -i^vi, sl^o] H)«-(380)P] ?1J?.A Kqfl-4^1 

( mndrv ) tt € 4.^^. H<#4-^-4(MPDRV)fe m '$.£. #4-. 4«H t-ii°iE-i 

^X(DATAOUT)fe 44 31 'iS. >M€4. ^ 1 5-2foliii a]5:(DRV1) ^ ^1 2 E.eH 

•a ^15L(DRV2)7>- f 7^1 a£ f ^ rlj o] if] Alx(DATAOUT)^ ](-{;■ ^ 

« * 

<ieo> ^1 i ^ov ^4(340)^ ^ 2 J£^(360)£l -&4°1 # c] #Afl*l -£^€4. 
<161> ^l i ^oj- S4 v: r-(340)4 A 2 U'.^:-V-(360)tt #4 y d°« v 31 1-% 7j-*lfe *fl 2 

- ■ 

* 

€^ 4°J-(VDD)£- iii ^*}al 7}7)±r *fl 1 ^€ ^(VDDQ)# ?fl 

°1SS ^l.TjRr 4 1 i A o V H^^l^(MPei)^ 4 3 3il.V..^ H^x).^E^ 

(MPC3)« "44 -r"l§l-4. . 

<i62> i ^i^-(VDDQ)2f ajj 2 ^(VDD)^ ^o} 7 } 44 xfl 1 ^_ 

# ill 2.^ .H^)-x)^e1( MFC 1)21- 4 3 3)3.^ £$*1^(MPC3)$1 ^ 
(Thretho Id Voltage) °1^°-S- x\o} 7 } u-fx] 7g *fl 1 ti^v 2)2.4- 5.*ffl*l^i3. 

1 

(MPC1)2|- ^ 3 iL A o v 4 -V-^- h .^.4^-4(MPC3)y: € €4. 
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<163> zis'.]^ £ 3-°-l r.lloir-1 #^ 5l5L(300)t # c)l 2] HH*H #^ ^3.(100)^- 
<i.64> aj| i #°hKVDDQ)4 ^1 2 ^ ^°J(VDD)^1 eflt^ 44 ^ 1 Ji 

(Threthold Voltage) °1 ^9. K *H7> i-R:- ^ r , ^ 1 3;'. A o v 4-7-'- e ^x] ^ (MPC1) 

t 

4 *)1 3 1,1. A o v 3X)2.^ fe^4^B](MPC3)^ € £ £ 4 . 
<165> zl&Ul, *fl 1 tl|o|E-| ^-(1)ATA1)4 ^1 2 ullolE-1 .v. (DATA2) 7}- eflf s 

■ 

Sf£]^ 3 *fl 1 ##4(330) £| A 1 ^S 7 -^ J^H^KMPl)?]- 2 V}"fl J r i (350) ^ 
(MPC2)4 *)] 4 4 2. A ^.s'll^l.^F-KMPC'OSl € ^.s]uf. 

<166> *H Cl)«l^- 7>4fe ^1 1 Rii}o)tfj Al^(DRVl)2f 2 X\± 

(DRV2)S] #<y- sljl^l iL#£4. *H 1, 3aH*8. A]i(i)RVl)2f .*)] 2 Hefolaj aJ^ 
(DRV2)^ ^l^ 1 " efl^ 0 ! ^4 ^°« v ^l^S ^ v *€4. 
<i67> i cflolE^ ^J5:(DATA1)7> S^- efl^ 7>^ fee] «H eflf^t- 7>4fe ^ 1 

-Lli-'l-ol^l ^Jl(DRV1)4 31 ^ *fl 1 42-^ E^1^E|(MP0)^ ^ #<£°] x 

^"^(VDDQ)^ - ^1 l. teflojel ^^(DATAl)^l' efl^(VSS)"i 

<168> ^ i ^ # 0 wKVPPQ)4 4^°} 4 1 4S.i S^liEl 

(MP 1)^1 f-^ #<&4 444 ^ 1 5-44^ ^Jl(DRV1)4 *>o] efl^o] i_ 

3*14. 
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<i69> *)1 1 ?j ?i < ?l-(VI)DQ)- 0 -l efl^o] v^of^^i?. *j] i x)ov i^(340)2l 

*fl 2 ^ ^KVDI))^- 4 1 ^ ^KVDDQ)- 0 -! *Mfe f]x)2.^ *\] 1 ^S.^ 

m^^l^(MPCl)7> t] _£l Jr'l^ ^jr..V. ^ *]_,/. i ce}ol«J <4 ( DRV 1 ) S] t>}o) 

4 1 .7. .0] :t ^ 5l 7l "I^l T-lr.].. • 
<i?o> ^ i xl^-1 xi^KvDDQ)^ xi^v e|i«j]o| ui^ofl QA)®*) #^ 3|o|Ej Ajjr 

(DATAOUT)^ ^# -B-XT^ ^ ojcf. 

<171> $\6\] ^4 ^7Hi,.^l 2 r-H <•>] r-1 <4j;.:(DATA2)7l- J,L? 7>^ $ •? . 



£) «H cfl^t-a: 4 2 HtiHHj <4^(DRV2)^ 31 *fl 2 m%*l 



/-t|(MP0)^ f-^ ^-y-y "4 1 ^°aHVDDQ)^ ^ 4^1 - 4 2 tllojul <4;i 
(I)ATA2)-°-| Eflt(VSS)"^l 

<172> Zl^C-ll ^ 1 ^oj- (vl)I)Q) o] ^oj- Efligo] ^ 2 S^^Bi 

(MP2)S] -S^i ?i < ?,[- 0 l &Ql ^ 2 ^5]-o]tij Al^(DRV2)^ 4°1 sflt^ ^ £} 7f 

i ! i ?! t-'l- . ' 

<173> 11 B] 1-4/ 4 l *M ^(VDDQ)^ 41 °1 #o>'^^ *ll 2 ^.^(360)3) 

m€^l^(MPC3)7> H-l -2- sit- ^ tr tp_ 71 x) ±7 4 2 := HM "J ^]3l(DRV2)s] s>ol 

£l|tS5] ^e-1-^14. 
<174> 1^-, 4.1 xl .^i xl ^ CvuDQ)^ #<S- ell>«].o] <£sH ^:4^°) %n 4 °] Hi Aljr 

(DATAOUT)^l ^#1- -B-xl-e]- ^ 014 

<175> £ 4^ £ 30] ^_ov A ^uo| 4^. 5l.^Y^£- M-Hl-al-^ 5l^..V.o)cl-. 
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* 

<i76> 1 tf.^^-CMQ)- 4 1 &4 .V-^ Ki.»ix|.^E|(MPCll), 4 2 ^S-^- 

* 

tME*l-^(MPC21), ^ l vfl^l ^ N 3i]i£^„ S$*]iE|-i-(MPRl, MPR2 ~MPR N) ^ 

<i77> ^^s]-^, ^ l -2]^^ il ^xl.^E-l(MPCll)^ 4 2 ^ ^(VDDH ± 

S^xl^Ei(MPC21)^ ^ 1 ' J£>tf S.^^14;^(MPC1X)^ . r £ efl °J °fl £4^7} ^^s]JL 

a)} 1 tl) °1 ^1 ^1Jl(PATA1)7} 7|| oju^ oi7>SlPl ^ 1 M«?flxl^E|(MPl)^ ^ 1 <3 

S'.^- H.^x|^.El(MNl)5l <3 7 rl -V_^-.oll ^..^-7f <H^.Sl.Cf. 

<178> f J l)|x| ^ n Jf*r ^l-V--^- H^^l^l-CMPRl, MPR2 -MPR N)^ 4 1 

(VDDQHl zllS ^l 7 !^] . 4 1 ^.i 7 -/-. <'l x l /i t"l (MNR 1 ) cr I N V*} ^ £ 
$ x] . El ( MPR N)5> 7.11 2 ^th(VSS) <?!€^H, 5. 31 <?J °1 4 1 . 

(VDROPl)^- VH'^r.T 7 - TlHS^ £*2i7> ?! 71*14. 

<179> ^ i xl^ ii^j-Jf (340)^r 4 2 *J<y-(VDD)4 4 1 ^(VDROPlH. 4 1 

Ji^- si 5L^. S^^l^&KMPCll)^ fi'ttC thresh hold voltage) 4 l f\ °]# *r°l 7 r 4 

# ^4- 4 l >2M ^)°]^\ ^ 3: (/DATA 1)4 ^ eflfO^- ALtf *H , 4 l £RV #ov' 

(VDR0P1)£- 4 1 uflxl 4 N -f^V 4^-i Jlifflxl/-.El-S-(MPRl, MPR2 ~MPR N)4 7fl^«^l 4 
«H x d *H ?! 4 . 

<180> 4 2 Ji^^f (350)fe 4 3 Jitf 4-E.^ S^flxl>;Ei(MPC31), 4 4 SL^> 4-2-^- 

e^4^4(MPC41) ( 4 N+l ^4 4 M Jf^r 4-E-4^ B.qflxl-^-H^tCMPR N+l , MPR N+2 -MPR 
M) ^ 4 2 -f4 B^4^4(MNR2)1: t^IW. 



1020020043694 %M C £ A- 2002/10/24 

<i8i> ^ ^t}^, 4 3 . lii 1 - *\ I| *l^Ef(MPC31)^ *ll 2 €1KVPPH 4i 
i7} <£l ^1 _il ^1 2 -6-Rl- tJ^(VPR0P2H TflolMs. ol 7 >^nf. afl 4 iL-tf ^1_V.'- 

S|^l^Bi(MPC41)^ 4 3 '0±# ^JS-i S^fl^l^^(MPC31)^ sefl^l ^^s]JL 
^ 2 ^]^(DATA2)4 TlHSS ^7}^^ ^1 2 3) 5L.-h £^1^ (MP2)£]- ^ 2 <3 

<i82> .x)] N+l I]] x l A M -Y-*> 3zj2./i m$*l«i-f(MPR N+l, MPR N+2 -MPR M ) ^ 1' ?i 

& ?i ( VDDQ ) ^1 .^1^ £^€4. ^ 2 Y-*> ^l- 1 ?-^ $1 x ] — ( MNR2 ) tt Tfl M Jf*}. s| 
3.+ R$*1-^(MPR M)S5f ^ 2 3*1 £WSS) A>oloil j= e||<?1oJ a]} . 2 ^ 

?1°J(VDR0P2)£- f-^J ^>al -7flol£# 4i4i7} <M%4. • 

<183> ^12 4^(350)^- Til 2 €°h v (VDD)4 afl 2 ^ < y-(VDR0P2)^l -4 3 
i^- J^H^ HijH*l^.ti(MP31)^ 4rM #<?K thresh hold voltage) efllt °1 # *r°l 7} 4 
• I:-- Tfl 2 £?J Pll ol E-| Al^(/DATA2)^1 jsflHjl-^ iL#*H , 4 2 x]ov 

(VDR0P2)£ Til N+l vfl^l Til M -Y-*l- e^£x1>iE^1-(MPR N+l, MPR_N+2 - MPR M)^ 

<184> s. 3^) c-llPlEi #^ ^.3.(300)51 xl) l II ^ Y (340) y? Til 2 j£4 VJ f(350) 

Til 1 #$1 ^i.H V (VDDQ)°l Til 2 *i n uKVI)D)JJ-4 *fl 1 ^ 4 3 £* ?lH.i I^tI 

^(MPCl, MPC3)$1 ^ ^ ell^ol^i- *1£- ^-fofl Tfl l ^ *H 2 «Vx| c)] ^ 

* 

( /DATA 1 . /DATA2)-°-l slltl: J±#trP}-. 

I i _ 

<i85> £ 40) 7 ,n ! xll 2 4^(340, 350) -°-l Ml *3 a} ofl 1 ?1 # x] <?v 
(VDDQ)ol 211 2 ?1 ^^(VDD)^.^ Til 1 ^ Til 3 iL^ v ^1 5--^- £$*1^ (MPC11, 
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MPC3D4 ^4 44 efl»I44 44 &44S 4 1 4 4 2 «!:4 4 4 4 4^(/DATAl, 
/DATA2)4 44 ull'I-g- il4<2 -r- 44. 
<i 86 > ^, s. 4 o] 7l ] 1 ^oj- _v.^-w-(340) 4 4 2 4.4 ^.^-^-(350)1- 4-g-44, 4 1 4 

4 44(VDDQ)4 #4 4^4-711 4444 #4 3H4 4J:(DATA0UT)4 ^ 2: 

lo] 4^-44. 

<187> ol ,-.) 4 ?144. 4 1 • }l 4 5T] n xl .^.u] ( MPC1 1 ) ^1 71] o) n 17. xll 1 44 

44(VDDQ)4 44 444tt tfl4 x|| l 44 44(VDR0P1)4 4444. 
<i88> 4 1 44 44(VDR0P1)4 4 1 44 44(VDDQ)4 44 ell^l*! ^1 1 44 N 

• 1 * . 

+ 

^4 ^4^^-&(MPRl, MPR2 ~MPR N)^: ^-^ 44 4 l il4 %■ "4-3: 4 

. 4 41:4. 4 , *l) 1 44 44(VDR0PD4 44 4^ 4 l ^4 4 N 1 ,'-4 

s^4^41-(MPRi/MPR2 ~MPR N)4 7fl^^l b]4<^ 4s]]44. 

+ 

<i89> xii i 44 44(VDDQ)4 44 4% °] 4 2 tl 44(VDD)^1 44 ell ^.4 *fl l ».'. 
4 4 h'.^ M ^i] 4 ^4 ( mpci l ) £4 44 4*$. 4# 4°14 4*1 #44^, ^1 l ^4 

■ » 

* ■ 

^1 N -V-4 45-^- S^l^f ( MPRl , MPR2 ~MPR N)4 4 1 ft- 2-444 *ll 1 44 44 

(VDR0PD4 4°« v cflia- 2^ 444 "4 l A 4 4s.a m$4^4. (MPCii)-S- € £ 44 
^ 44. 444 411 l ^ 4 4 4 4J4/DATAD4 4°« v 31^ ^ &4. 

<i9o> 4 2 44 1144(350)4 ^4-£ l 44 i4^-(340)4 -^44 ^44. ^, 
*1] 3 £14 4-?-^- s$4^4(MPC3D4 4°}&-5- 4 i 44 44(vddq)4 4^ 444^ 
. 44 2 44 44(vi)R0P2)o| 4.444. 
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<191> . 2 ^l < y-(VDR0P2)-8r *ll 1 ^€ ^ o 0-(VDDQ)^ ^° H V ^ N+l ^ 

M s)2.+ m^l^-fCMPR N+l, MPR N+2 -MPR M)^ ^ 4 1 ^') % "51 

elll^i ^, ^1 2 ^ < a-(VDR0P2)^ ^ *ll N+l 

M mi<M^l-(MPR N+l, MPR N+2 - MPR M)^l 7^°\] sfl £l 4 . 

<192> ' ^ l #Q ^(VDDQ)^ eflfol 2 ^ ^(VDD)^ 31 ^4 ^1 3fi 

. *] M.^. n ^1 7-1 /-.r.] (MPC31 ) ^1 ' g-^ i'll t °1 A o v *H7> v-1- 7-1 ?>t-^sl-5l. all N+l vfl 

x] 4 M ^> PlH^i 4^1* (MPR, N+l, MPR N+2 ~MPR M)^ /ll^r-e ^3*"H' 4 2 

?} 7 o\^°J-(VDR0P2)$l eflf-lr S^W^ 4 3 M ^1 iL 4- Ii <H *1 4^1 (MPC3 1 ) c d 
J?- a1 -z} + 0^4. n^E|-Al ^ 2 «M t-ll o] B\ ^1^(/DATA2) ^1 Ciller *r $1 

- 

<193> s 5^ ^ *ll 2 ^^HHl PlM^ HHEj ^sojtj.; 

■<194> 2,L 6-2: 5-°-l 4 1 ^ 7-11 2 Tfltl' ^^-riv M^Hl " S^S 0 ^ . 

<195> S. 5 ^ £ 6# ^AsKi, ^ lH)sJ Tfl 2 -M^HH 4€- ^H^l #^ s)^(500)+r 

^ 1 H> ? i-H(530). Tfl 1 li^-Y-(540), 4 2 "^^^(550) , *ll 2 JiW(560) 

« r.?l ^i+l-V-(570)-^ ^1^4. 
<i96> ^ i a}^H(530)t iijoi ^ £<y- efllf- 7>x]fe 1 ^ ^(VDDQ)^ ell^S 

4 i^e] Efl»i-a: yfx)^ .xfl 2 ^ 7lov( VDD )oi eil^oi ^^f^, d^^l ^ 

4 $t%£ *fl 1 cflolEi 70ir(pATAl)t- ^<5H til^Al^. *fl l c-flolEi 

4lJl(/DATAl)«- 1H3*>4. 
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<197> ,-^r-l 4*$ ^ , A l tiV^w-(530)^ A 1 slH.^ m^^l -^^ (MPA1) , *fl 2 

? i h^x1.^e-|(MPA2), ^ 1 ^1 ^l.V-^- .H^.^l.^-Ei(MNAl) ^ 4 1 A°] ^ 

^3 V-( 545)11 -7-"l?H'K 

<i98> xfl i til*} H.^xi^EiCMPADTT 4 1 ^(VDDQHl 4^7} ^slll 71) 

pjEofl 4 l ^flo^ xi<y-(C0NlH °A7\&z\. A 2 E^fl x]iE^(MPA2)^ 

7>n i ui^i <r] .v..^_ n^]7-i.^ui(MPAi)- < ?l 1 "•- nil <£] «fl i^7> ?! 1 sq ;ii 7lHm°ll 4 i 31 °1 3 

<-!.•?:( DATA l)7l- <yy]i?H H.eflo]ol ^ i r-l| o] e) ^1 ( /DATA 1 ) ^- 

f 

<199> x\) i Hlx-1 oiijp.^, h ^xl.^.F{(MNAl)Tr *ll 2 til^l 3f]5'.A S^xl^EKMPA2)5l H-efl 

ojo]] cefl^o] 04 f ! .v] jr. -/flol K.ofl xfl 1 cfl o| e\ a] 3: (DATA 1)7} °\7}S\v\ ^^7} A 1 3 

<200> 1 A°] ^ ^S4(545)fe 4 1 ^ 0 h v (VDDQ)2] A 2 

(VDD)^ efl^<>l 4 1 A°] ^°J-(C0N1)1- A 1 fee} 4^.3. iHwKS., A 2 # 

^ ^(VDD)^ ^l 1 ?! >Ti.t:]- A 1 €^ (VI)DQ)-°1 A^°] <^xj ?,ll^i?lit ^p.ul A 1 4 

1 

ol ^(COND-g- A 2 ¥:A elltS. MH U £4. ' 
<20i> ^ 1 xflc^ ^^(545)^ A 1 4<H ^S^i e^I^eKMPCONI), A 1 vflx] 

■ 

*|j N jf^j- 3qs.^ m^^l4i^l-(MPRl ~ MPR N), A 1 A°] ^3.^ £$*1^£KMNC0N1)1- 

<202> 4 1 ^ ii^iixi/itKMPCONDl:- A 2 #^1 ^(VDDH >-/-7) <*t^5]ji 

A l ■ti'tfCVDDQH Tflolms. ^]7}^4. 4 1 vfl A A N Y^l- ^S-^ 

(MPR1 ~ MPR N)e 4 1 A°] $2-^ £$*1^(MPC0N1H ^l^. 
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<203> 7.11 1 ^1<>1 <&5L& JE^^^E-](MNC0Nl)fe- ^1 N ^-*} 37] J?.^. (MPR N)4 2fl 

2 <i^(VSS) a}- o ]oi| of^sH, >-.tfK}o| 4 l ^°*KC0N1)# 7)}o]s. 

<204> ^1 l jt^( 540 )^ *fl 1 ^ ^^(VDDQ)^l eflifol ^11 2 ^(VDD)^ 
eflt4 '^3$ sflf °l A o' *H?> M-fe ^ 1 Ml- 4 tlloiul ai^(/DATA1)S1 # 

<205> 2fl 1 ?;I<?1- .V. A o v r(540) , 1 ; 2fl 1 Jitf S^l^Ei (MPC1) ^ *1T 2 ^iHi 

e^1^e-](MPC2)1- -T t'l <£l Lf. 2fl 1 S\ JE^ M$4^(MPC1)tt 2]| 2 # °j 

( VDD ) °\] ±^y\ Q^JL ^11 1 4^ u (VD1)Q)°1 7flo|M Q7}%^. 
<206> xll 2 i!4 v ^3-^ M$44iEl(MPC2)L: 2)1 1 3)-S.^ H €^]>^;(MPCJ)^ Esl] 

°H ^l^lJl 211 1 31 °1 Hi *\ ( DATA 1 ) 7} 711 °17}£H 2fl 2 V> ?! ^-S.— 

^H4-^-|(MPA2)2)- 2)1 1 <^2.i H$*l.-*i£l(MNAl)Sl # iciL^l ih.-i/> 94 1 # 4 

<207> 211 1 . *i#^(540)fe 211 1 3 tI fi c ?KVDDQ)J-l- *fl 2 ?i ^1 ?i<?HVDI))°l *fl i .y. 

# 2151/-- E.^2l AEi(MPGl)^ ?|<?K thresh hold voltage) 31 1 ^av 7 > 

34:, 2| 1 Hi ?;! nfl^l^ ^1^(/DATA1)S] ell^i: Ji^ir ^4 ^H)-°5. *>4. 

<208> £ 5lr #3 ^(CLKH -S-^H dlolEi ^ls(DATA) ^ «}?d ullolul 

(/DATA)* tH^^H* if 211 1 cflolel ^lx(DATAl) ^ 2fl 2 cflo]^ ^1^(DATA2) ^ 

ar r fe tH sl ^^-(510)71- £. Al ?1 <^ Sitf. 

r-' 
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<209> 4 2 ##^(550)^ 4 1 #4 ^(VDDQ)^ efl 4 2 i\Q #<$(VDD)^ eHl°l 

-g-^^V^, ±'4$ %-*\ ^l^w A'A\= 4 2 til °1 ^ ^Jl(DATA2)# ^4*H NLl-^i 
*fl 2 «H1 o] a]J2l(/DATA2)# 

<2io> 4 2 Hlx-iu.(550)^ »1 3 5)2^ m^^l^(MPA3), *H 4 H!M ^S-i S^^l 

^u](MFA4), 2 «M ^2^- iiva.x|^ul(MNA2) ^ *ll 2 <1<?J NS^-'i' (565)1- -? «1 

<2ii> *fl 3 uj-xj E^liE|(MPA3)fe 4 # tKVDDQHl i^7> 7l] 

ojEofl ^ 2 .4H ^<y-(C0N2)^l ^] 7]-^4.. 4 ^2.^- m^l^£KMPA4)fe 

r 

*ll 3 31 2.^. £ <jfl y] ± Hi ( MPA3 ) Hel^HI 7lMSoll .^1 2 c-fl o] 

.^1^(DATA2)7> <?17KH ^eflo]Ql 2 e] a] ^ ( /DATA2 ) » t#^. 

<2i2> 4 2 tiV?i ^5L>i S^7.|.^Ei(MNA2)Tr 4 4 5)2.^ m^B^l^^ (MPA4)^ iiefl 

oiofl vefl<yol ^Jislji Til 0] n on *ll 2 HH^ ^l3l(DATA2)7} <y7>EH 4^7V ^ 1 ^ 

<213> 4 2 4°] £V ^Jf(565)*r 4 1 ?i^(VDDQ)Sl 4 2 

(VDD)^l eflt^l ^1 1 *1H ^°h v (C0N1)^- 4 1 feel ^^-Ji, *)1 2 # 

^ ^(VDD)^ efl*iiL4 ^1 1 ^MVDDQ)^ eflfol ^ eilt^# *ll 2 ^ 

ol *l<?KC0N2)-g: afl 2 feel efl^.vl 
<2ii> , 4 2 xl|ol xlov «VAilu.(5(55)? : - *fl 2 all^ s]2-i ^ 

(MPC0N2) , *ll N+l vfl*l M 3^2^ H^xl^-§-(MPR N+l - MPR M) ^ *ll 2 

<?fl 5'. n - $ *1 3 ( MNC0N2 ) * r «1 ?l 4 . 
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<215> 4 2 4<H 3i] S.^ m^*l^KMPC0N2)^r 4 2 ^°h v (VPD)4 ±^7} <&g$3L 

4 i x\Q ^^-(VPDQ)°1 4°1BS °\7\m_z-}. 7]} N+l MM1 4 M ^\5L± K^l^H 
#(MPR N+l ~ MPR M)£- 4 2 4^ ^1-2.^ (MPC0N2)4 #^4. 

<216> 4 2 *1H <as.^ M^fl^lri:E : l(MNCON2)^ 4 M 4^)- ^2.^. (MPR M)^- *fl 

2 *]x] X^](VSS) 4<">H ^^H, r: - nil <y ^ 4 2 4°t xl < ?KCON2)a- ^H*}ul 4°1S 

*■ 

r 

9\ 4ii7> °J 1 € 4 • ' 

<217> 4 2 J±^BH560)fe 4 1 ?H1 # 0 J-(VDDQH 4 2 #^(VDD)4 

* ' — . * 

xl<£ efll olf?H7} :/j -V , 4 2 tiVxl dlGlE| a]J:(/DATA2)^ £<?J 4 ^ M.^ 

*H 4 2 JLej-ojaj a1J:(DRV2)1- t^cf. 
<2i8> . a] <g -s>t^ t 4 2 ^oj- ^wL(560)fe 4 3 ^lx)iE] (MPC3) ^ 

4 4 il A o v i'-lii/- £€*la£|(MPC4)i- 
<219> 4 3 Pl2-i U<flxl^nl(MPC3)l:- 4 2 ^(VDDHl ^7} ^^SlJl 4 

1 ^KVDDQH 4°1SS- < ?l7l-€^-. 4 4 M slX^ M ^£xliE : )(MPC4)fe 4 3 Ji 

^ S ^x]iEl(MPC3)^ S.4<£4 ±^7} <£zL$\Jl 4 2 4°l E f ^1±(DATA2)7} 4 

ol.v-.jr_ ol 7}jrl 4 4 Hi- x-1 mHx}_*-_z](WM)$} 4 2 931 2-^ - R - $ x l — F -1 

(MNA2)-°-1 <24 ^7} <*1 £ # 4 . 

<220> 4 2 iL^-W-(5 6 o.)fe 4 1 €^ ^(VDDQ)^ 4 2 ^(VDDH 4 3 iL 

s^JP.A K^xl^E^|(MPC3)- 0 -l ^(thresh hold voltage) 411 °l A o v 2}Q]A ^ 

^-f, 4 2 «M 4 0 1*H a]^(/DATA2)S] efl^-i: il^c]-. 
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<22i> 5L4o]tH-y-(57())^ A\ 1 ^Wl 1 -ti£:(DRVl) ^ A\ 2 £eH u J A Jx(DRV2)-& t^I 
5>3., *1] 1 g J ^lJl(DRVl) ^ 2 £^-oltfj ai^( DRV2 )o] .v.^ ^1 v £ 4 »MsK"r 

^e} eflt# #^ ^IJ-CDATAOUT)!- #^tb4. • 

<222> tH «| .^.x]-V-(5 10)^1 -£44 ^ ^ ofl a) ^s|$,.<\_i±.^ ^^€4. 

<223> 5-. 5°fl £A]S 1 2 *J A njl °D ' r 4ff cflojE] #^ S)S(500)t *fl 1 Vb#-Y-(o30) ^ 

2 VHl-V-(550)^ Y A o S XI] l 43 a| ofl oil 4# tfl °1 ^ #^ 3 3X300) uf« 

■■ ' ; 
* ; * 

, A. n] rl Al xll i »?lx|-V-(530) ^ "4 2 *!#','-( 550)^1 f-^ 41^ 

<224> xii i #€ ■fi < )i'(VDDQ) 4 *ll 2 .#31 f-HU VDOH -£°r?^ #U. 4^ A AAA A l 

#31 ?!<?]- (VDDQH ^ 2 #31 #^(VDD)a.4 4 1 *H ^S.^ e <a*] ±^ (MPC0N1) ^ £- 
fe» # <tf ell 1 °1 4°1 71- H+t^ 4 1 AA A 3.£. 5^*1^ (MPCONDfr ¥1 € 

<225> :l i]u\ y~\ £_jz £] O] a\] I z\)6] E $*1 AEj (MNCONl)^ *jj 1 

(CONl)-g: 1 fesl ell^i ^, S.-f efl>t^. $3#3r>7ll ^-AA^IA. • 
<226>. s-f efl'i# 7}-#fe xll r*H #<&(CQNl)£r *fl 1 A A ^_V_/i E^^l^.EKMPAD-a- 

€ £ Al-Tlr.l,. xll 1 ell o] b] a] ^( D AtA 1)71- all *?!<?] 3-? *fl 2 ## 4*1 H3Ul£; 

El(MPA2)H ^ £ *fl.l «>#^-(530)^ ^1 1 cflolB] a1^(/d ATA i)^- ^ x ^ 

# ( VDDQ ) el) 'i t A i> ?! A . 
<227> ^1 i Al'y-CVDIXDell^ ^ 7}x]& 4 2 #31 # < a-(VDD)ell 

Tt4 ^J^WM- 1 *flol 3ilH.i s $ # £ A ( MPCON 1 ) A s- A ## eflU AAA 
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uj-u^. *|1 i Al^(DRVl)^ 7l^-7l2E fe44 &Jl4 #3 r fl °1 F l 

(DATAOUT)^ &fe4. 
<228> 41 l xl j ^(VDIX})«£ ^ ^ 7 Wfe *)1 2 ^(VPD^ll^ 

jg.o.i^TLiul- 41 i 4|o) 3\3_^ S 314^4 (MPC0Nl)£l ^ 4^. °)tfr3,- *H7> 4-B. 

s 4i i ^ si a.^ m$4^4(MPCl)fe 4 2-Z. sH 5tL°-4 4 1 JAtf V-(540)-l;- 

<229> 41 2 4-£l ^o}. (VDD) oi eil^^.4 41 l m\ '<-1h"(VDI)Q)^ 4"£°] 4 1 ^1^1 4-E-^ 



£$4i4(MPC0Nl)$l ^4 4*$ 'HI 4^£-i- 44<Zl 4 1 *11 °1 S€4&4 
(MPCONl)fe 4 -Sr Si j! *11 1 44 44(G()N1)£- 4 2 fe4 31^, --r. 4°1 ^t^- 

34. ' 

<230> 41 i 40] # *K CON 1 )-<>-) 44 4^ *ll 1 44 211 N ^4 s|5.^ E^^l^-f 
(MPR 1 ~ MPRNH ^'4.% r 514. *ll 1 44 4°*KC0NlH 4°1 efltS. 1HI4 

£ 41 1 Hi a\ Bis.-^ e ^flXl^E-l(MPAl)7> i?.±L £4. • • - 

<23i> 3.^4 41 1 44 '^^(540)21 41 1 4-^- a.€^1^4(MPCl)7} ^ £ 

44. ^ 1 3144 Aljr(DATAl>7> efltol^ 41 2 SL^ S $*1^4 (MPC2) 

■£ € £ tliLil 41 1 44 cflolE^ ^1^(/DATA1)4 44 4 2 44 44(VDD)4 



trtl 



4 ^-4*1144. 



<232> 444 4 1 c EH tij AlJl(DRVl)^ 7l#7l£ 2=^*1*1 S^-4 #^ ^°14 4^1 

(PATA0UD4 -^Vfi*i *H)5)4 &fe4. 
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<233> 4 l 40] *1<#(C0N1)£ 4 1 44 12^ r(540)-°] 4 1 iL4 m^4^4 

(MPC1)-°1 -§-44 4 71] .vl o] & 7.1] 1 iL4 *1 S-/- nqfl^/-^l(MPCl)7> 4 £- 

4^ 44 ^1 1 4?i J-.<jixl/;brl(MPAI)# 4 £S 4 7] 4, ^ 1 tiAT- E 

4H^tl(MPCl)4 % SL±L 51 4^ 4 1 44 4^ S44^4 (MPAl)-f Hi £ 4*1 

<234> a]} 2 444(550) *11 2 ?! 4 iL44(560)4 ^ 4 4 1 444 

(530) 4 afl.l 444t44(540)2l sl^ "r'-^ 4 444. ^14 

44. • ' '■-..'.'•/ 

<235> S. 7£ 4 4*34 ^11 3 *^HH 4f" 3144 Ell Ol B\ SI 5.^4. 

<236> S. 8-S- £ 74 2fl 1 ^ 2)} 2 444^ 4^-E°14. 

<237> 7 4 -V. 8 f£5^, 4 44^1 41 3 4 *1 ofl ol) 4^ 4°14 #3| 5ly.(700)rr 

■ 

4 1 444(730), 2)1 1 44 A44(740), 4 1 2)1 44(745), 4 2 444(750), 2)1 2 
44 J±44(760), 2)1 2 444(765) 4 £4ol4 4(770)* 4*144. 
<238> 2)1 i 444(730)^ # ej ^| x #<y-(VDDQ)4 311 

4 £4^ #4 44 314# 7f4 211 2 44 44(VDP)S} efl^ol #444, #4 44 

ellf^: 7>4fe 211 1 3143 4J4DATAD1- ^444 4444 2)} 1 tiV4 c-HoIe^ ^1^ 
(/DATAD1- 1^114. 

<239> #E-1 4^44, 211 1 444(730)^ 4 1 44 4-E.i ^$*1^(MPA1), 4 2 4 
4 s| SL^ J I <01 2l El (MPA2 ) 4 4 1 44 $-2.^ S ^4^^i (MNAl)l- ¥444. 
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<240> 4 l ui-xj n^lxl^tKMPAl)^ *fl 1 titl ^(VDDQH ^^Jl ?U 

ol k el] 4 2 4<>1 a]^(C0NS2)7} ^17>5|4. 4 2 ti>€ 3i]£i n ^.z] .^El(MPA2)V; 4 1 

til x-l 5]J?„^. H^xl>-.E-|(MPA1)^ .^e||<?Ml £^7> °J4ii-LL TlM-LL^l ^|| 1 t)) ol tl Alj£ 

(DATA1)7> <?l7|-5l^ £eflo]ol ^1 i cfolE^ ^(/DATADl- t^l^. 

<24i> a)} i vil ?\ *&E.^ P.^7-1.^e1(MNA1)^- 4 2 "f 1 m^^l4;4(MPA2)s] ?=efl 

o] ol] .'-^.ll^H <?17!'."1:.'. 7flolEoii ^ i til o) e] <-]."§:( DATA 1 ) 7 1- 9\7}$W 4^7} 4 1 ^ 
xl ^^(VSSQ)^l 

<242> ^ i x|*j- iL^--V'-(740)cr 4 1 €^ d^CVDDQ)- 0 -] efl'SM *fl 2 ^.KVDD)-^ 

* • 

efl^jif 3] IS oIav ^op/l- 7|.f , ^ tfW^I AlJU/DATAl)^ # 

ell'Sia- iL#*H 4 l s^l^ ^(DRVl)l- tff4.. 

<243> ^l-1 il^ ol-'il, ^ 1 iLtf-V-(740)-l:- 4 11^ 3) n^*U-i1(MPCl) ^ ' 

<244> ^ i jj.^ *}IiL^- IzL sll 7 -l i^.i'-l (MPC1 ) vl 4 2 ^^(VDD)^ i^7V <?i^SlJl ^ 

1 a!^(C0NS1)7> 7II0IH5I oi/l^ul-. 4 2 |L# x\S-^ e^xl^.E-l(MPC2)^ 4 I 

^s.^ m^l^KMPCD^I aefl^l ±^7\^s\jl 4 1 ^1S(DATA1)7> 

711 °1 - H S. 917}$*] 4 2 5»1 5'..^- H^xl.^E-l(MPA2)fi1- *1| 1 <?>?i S^M^I 

(MNAD^l <£1 l^i^oil i.^/1 <>1*1£4 

<245> ^ 1 x)HJf (745)^ 4 1 ^°J(VDDQ)Sl efl^Ql ^ 2 &f ^(VDD)^ 4^ 

-g-Qj*). ^0.04. ^ 1 7)Q ^<a-(VDDQ)2l i])^_o] 42 ^ ^(VDD)^ 4^ ^^*1 # 
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J 

fRr *fl 1 41° I ^lS(CONSl) ^ 4 1 ^^1-V ( 730)^1 f^-^ *lH*Kr *fl 2 *lH tl^ 

(C0NS2)« t^W- • 
<246> -i^^, *ll 1 ^1^(745)^ *fl 1 *IH JEM^(MPCONl), all 1 

x|) o] oili-.^ m^l^(MNCONl), *fl 1 ^ItH^dl) ^^12 9l*\Z\(\2m -7-Hl*ic]-. 
<247> . xil i x|)r>l 5J] n^xl.^El(MPC0Nl) , 1 :- *fl 2 ^ ^(VDDH ii7} 91 1 3 -V. 

1 ^1<>1 SlS.^ Eiffl^l^EHMPCONl)^ ell <?1 °H H.2fl^o] <£^s\ji 7\] o] ssf .A) 2 

^*1 'd ( iJ(vss)°il ^iivl^}. - 

<248> 3511 1 0]^Ei(Il)^ 1 XlH 5-1 >?..^. H ^X|^Ei(MPC0Nl)-^ ^1 *fl °1 - H - ^ 

*l^-El(MNC0Nl)-°-| <£4 ^(NlH *ll 1 *IH Al^_(C0NSl)-5i- «H8W. *fl 2 

. ^>Kl2)fe *fl 1 °J^|(IlH <3£SH 2 *lH ^Jl(C0NS2)1- iH^*}. 

<249> 2 •il / cl r(7b0)l:- *fl 1 ^ ^^(VDPQ)^ *fl 2 ^^(VDD)^ e^o] 

f-^^, ^-"M ^ vifl »«3-a- y\^}xz 4 2 tllolE-1 ^1Jl(DATA2)«- -t^M ] t\ y A A ) 

' ?! 4 2 »!?! tll^H-1 ^15:(/DATA2)ri- tIM. 

<250> #cl ^11 2 (750)^ *ll 3 «]r*i ^2.^ £€*li^(MPA3), *ll 4 

# S) 57 ^ e^x1^e|(MPA4) ^ ^ 2 "Hi m^^l^B : l(MNA2)l- ^lW. 

<25i> ^11 3 3)3.^ S^^l^^(MPA3)fe ^11 1 34! 3°« V (VDDQH 4^7} <2*n : l-H Til 
o)wo\) ±*$$\ *fl 4 ^1H ^lJL(C0NS4)7l- ^7>sl4. *fl 4 ti>3 $)3.^ m^^liEi(MPA4) 

1 

^ x^l 3 Sl2-i E^^1^EKMPA3)^1 iielWHl ii7} ^^SlJl Tllo] Hofl /]) 2 til °1 

Ei ^15:(DATA2)7> <?17}£H ^.eflolo] *j| 2 «}*! ^1 ^ ( /DATA2 ) 1- 
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<252> a\] 2 VU! ^S.^ i-.^x)/;it-l(MNA2)Tr 4 4 ^ fi^l^Ei (MPA4)^ Hsfl 

r 

H 01 rt J *1 ^ISlai 7llolni i 2 tflojEi A]^( DATA 2)y} ^7l-.V]rr| ^A;]. 1 ^ 

<253> 4 2 jaW(760)fe ^ 1 ^1 tJ"(VDDQ)°l 4 2 # ^ ( VDD ) 4 '«J^# 

31 1g *H?} M-fe 4 2 *\}o)B\ Ai^(/DATA2)5l efl^ 

«H 4 2 S.e}o]Hj a);§i(I)RV2)-71- u rHi'-<7>4. 

<254> ^ci 4l u cJ4^.. *fl 2 .v.^-V-(760);:- 3 y.^ ^ E^l^Ei (MPC3) ^ 

^ 4 ^S.i S^^1^bV(MPC4)1- ^til^l-cf. 

<255> -a)} 3 ^.4 V ^-'ii E$*l^Ei(MPC3)^ 4 2 -d-'d i^uMVDDHl ii7} ^^^l^l *ll 
3 4 <H <4.;<i»-.(C(),\'S3)/l- 7^1 o] & °)7}$M. 4 4 JAtf ^-V-i i- ^ ( MPD1 ) tt 4 3 

iL A o v ^5-^ Jl^xl/-i:.l(MPC3)- 0 l S.3l<?H ii7} oj^^Jl 4 2 t|) <>1 b\ tl^(DATA2)7> 

TlH.H'7. ol7(-5]i^ Til 4 3-1 T?_.^. S^fl^liE-l(MPA4)^ 4 2 ^15'.^- .^-^H7.| A.t'l 

(MNA2)-°4 °A 4 i-ii 0 ll i^7f <£^£f. 

■ * 

<256> *)] 2 7.)lo]H(705).- *|) i ^ov (VDDQ) ^ e1 ]^o] 4 2 ^^(VPD)^ e)||4 

*ll 1 #°h v (VDDQ)3 ell^ol ^fl 2 #Q ^#(VDD)sl 4 
<& 311 *M7> M~cr 3-f»H ^ ^ 2 Ji^(760)Sl 7]| ol 

<5>tt 7)1 3 7)H. ^]Jl(C0NS3) ^-Tll 2 V}?i-V-( 750)^-1 -g-^ TlHf}^ t]] 4 ^IJl 
(C0NS4)* iHW. 

<257> ^-ul ^*H3 f . Til 2 4 cV lr(765)Tt 711 2 TIM 5£j2-^ S ^*1 +B\ (MPC0N2) , ^l 2 

Tflol <aa.i m€*]^(MNC0N2), Tfl 3 <?! t>] E-) ( 13) ^ 4 .4 3(I4)f\ ^fl 
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<258> 2 *IM 3]S.4i .fc£.4l^l^-^(MPC0N2)TT 2 ^J-g ^(VDDH i^7> <$z}_S) jl 

4 1 ti*? 1 - ^KKVDDQH tIMS.3, -^17>^4". *H 2 *fl<>| m 31*1 4^ (MNC0N2)fe 4 

2 >*H 3'1 nqi^)/.,rl(MPC0.M2)^l Seflo]o] <£2i£)ji 7lH n .$} ^ i7 } x)] 2 

f , *1 7 d°u v (VSSH £^€4. 
<259> a]} 3 olH)E-)(I3) ;-r ^ 2 *lH 4 H.£ h $ *| ^ fcl ( MPC0N2 ) 4 *fl 2 *1H <aa.i M^fl 

^/--i:l(MXC0N2)-°-| Q A% ixL.^(M2)k ^ 3. 3 ^ *ll 3 *1H ^] Ji(C0NS3)l- iH^-. *fl 4 
. ^1^^(14)^ 4 3 ^1^^(13)^1 ?! 1 3 >1 4 *1H <4;«;(C0NS4) f MW". 

<260> H4°l rt l-r-(770)fe all 1 ^lJl(DRVl) ^^12 HeHlJ ^IJKDRV2)f- ^ 

*}5L, 4 1 S.SM ijj AlJr(DRVl) * 4 2 B^ol^j X1^(DRV2)^ fee} l&tfl£|fe 
>;-e] 7]-7.| cfl o) e] 4!Jr(DATA0UT)t- 

<26i> £ 70) ^1 3 ^ a] c^l cH] ttj-s diolEi^^ 2l.t(700)^ ^11 1 aV;£*L(730)<2}- ^ x ^ 

# £#^(740)# ^H*Hr; 1 4°) ^]Jl(C0NS1) 5? all 2 »H ^S(C0NS2)1- 

± 4 1 ^H^f (745)4 *j) 2 «V^-(750)2f 2 (760)1- ^H^Vfe ^fl 3 ^ 

^ t!.*:(C0NS3) g 4 4 *W ^1^(C0NS4)1- iH)^ *ll 2 *1H^(765)» T^Rr 7 A 

i 

<262> 1 ^flol AlsCCONSl)^ all 2 *H <4.v.(C0NS2)-^ ^S. #tfl ^ b' 4*J 41 

JL-?^ , 1 #41 ^^(VDDQ)^ all 2 -#.48 #<y-(VDD)£] efltS4 ^-f 

oflb 4 2 *IH ^1Jl(C0NS2)^ eflfS. VhAii^;,, ^ 1 aIJlCCONSDtt *V°1 31 
ft 1H£4. 
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- * ■» 

T 

<263> afl l ^(VDDQ)^ *)1 2 t& ^(VDD)^ ^ov efl^ *H7l: $1^ % + , 
^, 1 ?j<?i(VI)DQ)^ *l<tf efl't 0 ! 4 2 ^tfCVDD)^ 4 1 

*flo] 2)2.^ S q}l 7 -l (MPCON 1 ) -°1 elll °h v ^ ? lfr ,. *H 2 *1H 41Jl 

(C0NS2)rr bio] *ll 1 *IH <d£( CONSUL S-f efl'^S. ^€4. 

» 

<264> 4 i #^(VDDQ)3}- *il 2 ^(VDD)^ eflt^ *W7> _&<H*1 *fl 2 

*jH ^£(CONS2)fe Sf ellll f ^ 3 j-L 1 4 <H ^S(CONSl)^ «H ^%S. 

;f i a! 730)^1 41 1 ^15'-^- A^^l^-Ei(MPAl)-;- € £- *U 1 fi^ 

ii^v«-(74o)^ ^ r i£|5'.^. c ^x).^ti(MPci);-r t ia 4 1 

JA-^V (740) 1 ,:- 

<265> *fl l cfl o] e-| a1^(DATA1)7> ell^ 3-? , *fl 2 V V ?1 S^^1^(MPA2) 

/]• ti £ s]^ ^ i uVxl tflolEl /DATA 1)t± ^ 1 4^1 # °*K VDDQ) «H| »i A 

cf. 4 1 ^ -fl^KVDDQ)-^ iff£ *ll 2 ••<! -<?1 ^°«MVDD)^ ^1^4 *>°l7} & 

' 4 i £g^o]wj ^lJi(DRVl)^ 7l^7lS JiB|*l*l gou] #^ o] i->1 aJJt 

(DATAOUT)Sl t*|£l*l SHr4. 

<266> ^1 i^ ^iU(VDDQ)^ ell^l *ll 2 *i° H v (VDD)^ ^ afl l 

xlH ii ;<rixi.^u-i.( MPCON 1)-°1 eflt o]ai- a ^ ?]o|-Aj , 2 *H 

(C0NS2)t §H i\]^S. IHNjI all.l *)H ^.^.(CONSDr: 5-4* *fl 1 

nix] 3 ? 1 y n ^17,] if] (MPA1) 1 ,: € $-£■ ?1 i 7 - 4 1 l. 1 -^ S|H.£ 5 $x].^l (MPCI)tt ^ 
^ ^4. luV iq-A] xll l «VAlV-(730)-b ^ 4^1*1 ^tt^. 
<267> ^ i el] ol <0s(DATAl)7> efll 0 ^ ^-f , ^1 2 3Jl2.4i B^1^bKMPC2) 
7]- ul. ^ ^ A] 1 ^-^ tllo|El <4x(/DATAl)t A) 2 {-1^1 ^i^CVDD) efl 1^ 
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.4 1 i-u'Hiii ^£(DRV1)5L a)) 2 ?1^-(VDD) efl'i# A A A] £)JEL§. *)] 1 . seM 

l « ^li(DRVi)^ A-%rA± ^AA &°- lt l %% Ml A A A. £ Cdataout ) A ^ # s. t ^ 3 

*1 &^r4. 

i 

<268> a}} l ^^(VI)DQ)^1 ?! vfl'Io) 4 2 <i ^"^(VDD)^ ?i°« v *fl 1 

*1H 3q2.i1 ii^Uli-tl(MPCONl)^l ^ Q<$ eflf ^ ^-f , E *fl 1 4 

^4(745)^1 *n 1 sj m$*l^t(MPQ0Ni)fe £ <&4. V-^CNDl: *H 2 

^ ?i h'CVDD)-'-] 7>x) t)| ^14. 1 <4 ;<£ ( CONS 1 ) tt Hll H M- 

* - 

7Hoi x|l 2 <4£(C0NS2K> «H /ROcf. 

<269> ^1 1 A°v\ (VDDQ)£) 31 xll 2 ^^(VDD)^' A] ^4 ^^t!: 

-f *fl 1 *)M 3)2.^ S^liEKMPCONl)^ | oi o.)/| _v..^.(Nl)^- f-^'g 

(floating) #tfl7> ^tq-. 
<270> zL&m o 1 -g V.R(Nl)P-) eflif^ 4 1 x|H. cyitf.^ £$xl^El(MNC0Nl) ^14 

*M L 7 H-7-m-/l *l] 1 4 <>) oJiJZ/- m$*l^Ei(MNCONl)£] £ ^l'g^l 4<& 

efl^ 7}x1t11 ^)c|-. zleIji 4.1 40] Ais(CONSl)^ ^V^>1 efll^- *fl-2 a] 

1 

:c(C0NS2)^ y.-f 31 ^.-=r AAA-. • '-. 

<27i> 4 2 (750)4 2 *i 0 J- Ji^-r (760) ^ ^1 2 A]A^-(765)A ? ^ ^ 

¥4£r 4 2 V)- ?!-¥-( 750) 4 4 2'#°h v 2.^(760) ^ ^2 ^(765)^1 3)5. ^ 

<272> £ 70] ^ 3 41 A | a}| ofl cfl o] c) %^ ^2,(700)^ 4 1 A\A ^A(C0NSl)4 ^1 

2 *ll<H ^1S(C0NS2)1- o]-§-^>^ *ll 1 AQ ^°w v (VDDQ)4 4 2 ^^(VDD)^ 31 
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»»o] x\o)o\) 44 l #4 ..31 6 N t!5:(/DATAl)- 0 l ?14 eflt^r 

r $14. 

<273> y, $ el] ol u-1 33.(700)** 4 3 4 4 <0Jl(CONS3)4 4 *fl<H ^!J:(C0NS4)« 

4*1 ufl o j 4 A!^(/DATA2)^ x}4 efl^ A^>t- 44 44£ -t &4. 

<274> 444 .4 1 44(VDDQ)4 44 W M ^ : 

(DATAOUT)-l t ^ &4. 

<275> 4#o)144 #4 £^4 ^*H4 7flAlSl^4. ^ *V -g- 

^om^^^^ol) y] 4 f 4 4^4 ^ 4£-€ 3J ^ 



^-*v el- ^H4 7ho-^4^:- °W 444, £ 4W 7 1 

.r ... 



J*1 



Jl41 



<276> 44 ^o] £ .gtgofl 4^ #^ 3-§4r ^4 44 4^- 44 

7 ]-4^ 44 440} 44 ei]*) 4#o.s 4^44 #33^ 4Jl 

4 i-rfii- 7fl444 -r 4^°1 &4. 
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1 

x „ 2 *a<w °4^t>d°a- « o}-^ .?H7> M-fe ^1 -4 1 m>€ a 

til °1 t: l -y^* W^Vfe 7il 2 ^!?l r ; • 



A M ^ 1 A] J- $ ^-71 Til 2 5-^0l« o l ^^,^-71 4 1 



2] 



^ l^H *fl 1 



1020020043694 



% 2002/10/24 



<3 -s\ 3 ^ 4 i 31] £?&7] 4 1 ^*)^]7\ $7) 4 1 # 



AV/l *j| 1 I]] oj Al^7} #71 4 1 5»1 J,'.^. E^l^Sq- #71 1 <fe^ 5-31*1 
El Si TIM oj7>5^ ^JlS- ^ ^ Ol Ei #^ SIS..' 



*il l^Hl 9X°\tf . ^71 *f| 2 tf}^ 



>0?J v ; il 2 3fj52L£ H^l^l^ xfl 2 <H! 5'. 



S^xl^E^7> #7l 4 1 ?1 



S till 4 #7l ^1 1 y&<$ A\b}6\) o]y^ S ]o) <l}U\l)Q ^t\31, 



#7l 4 2 Oil ol E] a] Jr. 7} #7] *11 2 3E)S-^ m^^l^B^. #7} 2 <$5L^- S$*l 

^El$l 711 °1 E S ^1:4^1 ^ -°-S ^ cllo] El #^ SIS.. 



[3^3" 4] 



711 1#°H $X°\*\, #7l *ll 1 ^°w V fi#^-fe-, . 
#7l *fl 2 ^°*H &£7> 9i^£lJI #7l >li:i ^Itf?! TflolE^. o] 7 |-sj 



-b *ll 1 il# 3il H.^ m^fl^l^Ei ; 



#71 ^ 1 5L# 3TlJ?..^ C^£7l>-ElSl ^-HflPHl ^ 7 > <S^SlZL #7l *fl 1 

A)^y\ TflolE^ b] 7 ^^ #71 4 l sjs^ li-fflxU"--^^ ^71 *H 1 ^ 
51 <g # ^S.oil ii;} 04 3 3 ^ ^ 2 Ji# Z\3-^ S ^ixl^Ei-a- --f"l SVfe '#-§: 

S ?}tt dl ol Ei #^ SIS. . • 
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Til 4%H1 Si^H, A o V 7l *fl 1 S.'SHHr, 
o] ^ ^(thresh hold voltage) m °H *H"4 4t 3*, W ^ 1 «Jr*d «M 

ra^f 6] 



*ll l^H 'SMH, ^ 2 ■ iL^fe, 

^-71 *fl 2 ^*HI ££7> £43.51 # 7 1 ^1 1 ^« Vo l 7 A °1 - E ? - 



^-71 afl 3'M ^1 S^l^Ej^ ilz11<?H1 i^7V ^^513- ^"71 all 2 t-fl o] B\ 

X\£ 7 } A \o\u^ #71 4 2 ^2.^ tL^xl^bl^ #7l 4 2 S^l^Ej 

o| 4i ^ofl <il 1 3 1:- all 4 Ji-tf Y-nl^-c. 7 J & 4^^- 

5. arm . 



*il 6%hi 2 S/tf^Rr, 

.1 

51 ^(thresh hold vo itage) efl^ *H 7 > ^ 3*. f ?1 all 2 #4 *M 

Ei Alx^l ell^ i.'- A o v ^>-- ^P- 5 ?- ^ C H °1 3 M Sl -^-- 
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8] 



£1% *ll 1 ^2.^- e^^lA^ ; 

* 

* 

^-71 4 1 ^115. °A 41 3 b ail" 1 *fl*l '4 N -V*> £31*1 £3 



> ^ 



1 

10] 

^-71 *H 2 ^ 3<&4 ^71 ^' 1 s}7 c V ^<a-ol ^-71 X| 1 J±4 V ^2-^ m^l^ 

^ ^(thresh hold voltage) 4^ <>V* *H7> 4fe #7l *H 1 «b*d ^H^ 



/?n_c: 1 
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s&7) 4 1 *Y4 

AV/1 3 liA) .n.qi]xl^-rl<?.l. Hefl^ofl >-^- 7 l- 914513. #7} 4 2 tfH3 

^3L7\ TlHSS <£7>SM #7l 7-fl 2 ^H.^ SL^l^^ ^ 2 <ffl5L^ 



#7] 4 1 ^€ ?i°„H <?i^l-L- 4 N+l Ml *1 4 M 7*1 35-^ I^li 



4 M 3t|2.^ HLm^]^ 4 2 3*1 ^<y- A>oHl ^--a?iui, -rll?lol 
AV7i 4 2 t^^n ^HS^ iM °4 m 4 2 -7-6+ «as.i £^1^ 

L 

[ti 1 ^ 121 

^ 11%H1 <&°]*\, W 4 2 iL^fe, 

Aj- 7 1 ^,1 2^1^ 4l!-'l-/oM 4 2 ^<y-0] ^"71 4 3 M ^2-^ S^7liE| 

3 ?i^(thresh hold voltage) eflf *}o] 7 \ ^ 7$<>- ^7) 4 2 m 



^issi ^ im% h^-m. 
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#7l A 2 

#71 A N+l vfl^l /ll M fffr 3)2.^- E^l^M 7ll-r rt H ^^1^ 
f^JlS *}ir til ol u] SIS. 



13] 



ml 



+ 

^-7] >fl 1 €^ ellfol #7] Tfl 2#€ ##3 31*14 %W # 0 « v 311 

#7l ^1 1 31193)- #?1 A 2 i-fl^oi , 

t^Kr *fl 2 tii^Jf- ; 

#71 A 1 ^^ Vo l #71 *)1 2 ^°w v 31 1 ! °1# *M7> M- 



tt ^-f , #71 ^1 2 «M 3l°M #:M ^-i" il#*H *H 2 £L5}ol«J A]jr 



Till 



olwj ^J: ^ #7l ^ 2 S.eH^ ^IJl^I fesl 3)^:4 «Hfl£l^ fes} 7}*}^ # 



r*r\ r- o 
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[ 3 14] 

4 13%H 5a°H, A o v 7l *ll l Vi?l V-l:-, 

*ll 1 *M *}°H ±^7} <£13JL 7flolEol] £^o} ^ ! ^ovol 9±7\ 

» 

1 dH &| ^lS7> ^Ull^!^ ^"71 4\ 1 ti}^ ull O] Z] A]Jr^ ^l^Kr *ll 2 

M^lie] ; 

^7 1 4 2 «M ?)1ZA S^)iEiS] r: -?-fl < y°1) - r: -?fl < y°| ?! f S] "il 7flo}£^] #7] 

*1'4^ ; ^ 

*11 <H *fll ^1 t^^ol, 2 £1114 ^1 1 # 

<sRr ^ 1 4°] ^J^-l- ^]*Rr 3^8- ^iLS 0)0]!:] £vL] 

l^-TD- 15] 

■ 

4 i4%H <&°)*\ , ^-71 *n 1 *ih 

fe Tfl 1 Tflo] s)^ ri ^ 7-1/-. El ; 

$7} A] 1 *)H S $ xl 7-. fc] oil 315. <2^£]fe Til 1 xJ>] A} a}\ n -Y-s> ^ -V-^- 
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V 

161 • 

211 13* 0 H1 $H*i, A o v 7l 4 1 #<tf iL A o VJ f^, 

a o V/1 -a\] 2 xl £ xl^oH £^7} <1 !."1 aL #7l 4 1 #1H- 711 ») r, 7. °j7l rl 

^ 4 i ^-2.^ H^i^l^tl ; ^ 

A}-y| ^ 1 jjjja.^ H ig^^E^l ^.Ull^Hl £^7} ^ 1 5| al ^7] 4 1 tfl *1 &| 

♦ 

tl-iM 7|l^m^ «J.7lSl "1 4>7l *fl 2 <?!?1 5tl J7. M^X1.^E]S>1 AV 7 ] ^ 1 WV*1 ^}.V.A 

-a- *>tt hh&i #3 sis. 

[^-r^ 17] 

*ll.i6*M $X°)*\, 4 i <-l^- ii A o v -V L-, 

^7l 1 *M a o V 7 ] ^ 2 #31 a o V 7 1 | l ilAj- ^2.^ 

ol g-ii ^(thresh hold voltage) sfl ^. o^v ^o] 7 } ^ ^7} 4 1 

E] Al : ^c»l ^1 »«] a- -'A A c) s>l: 4£ ^i D^i'- ^1 °1 t'l 3"1 7, . 

18] 

4 13%H1 SH*!, Aj-71 v.|l 2 

Al y] *fl 1 Xl ^l *i*H ii7} <d £ 51 oi 711 °1 Xl^ll 4l^-°l ^11 2 4°] °J 7 > 

Si > ;- *1) 3 «l?i ^S.i S^^eI ; • 
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' #7l 4 3 \0- *1 s«l 5'...^ H^IJ 7-1^-^-1^1 fll <?H ^.^-7l ^1 .71 711 °]5.°\) #7] 7.11 

2 ell ol b] Al^7> <?}7}iH A cM 4 2 .a>^ rll o] fl *U 4 
SEjS-i li^l/.iii.) ; 

^-71 ^1 4 Ul.7cl 5i|5'. -^- E ^ X|^.F-1.^ ^.^11 ^ c.e||0) 0| ^ P.1 JL 7fl0lE6H ^-7] 

4 2 t|| o| tl °J7}SH ^7} ^ 1 ^^1 ^Slfe *fl 2 M€ 

x l/-t| ; yi ■ . : ■ 

, A J-7i *fl l x-H-i *\<$$\ 4 nu. 4 ^-71 *i] 2 £41 tftfsi ell ^ol "tNW3 47) 4 1 

iWfc 4 1 fee] efl'is t*8*}JL, ^7} 4 2 ^ z]] Qyv)- ^7] 4 1 t 

Q 4^.°) Elll^ 4 2 *fl°l # *)] 2 feel 4^ 'J|^ 

[^V-^- 19] 

i' 

7)1 18%H] 91°)*], #7) 4 2 A)*) 

a - - 

^-71 xll 2 <J € ^1^1 ^7} ^SlJL #7] 4 1 7}oVol TflolmS. <il 7>i-1 

4 2 4&] e^i^e-] ; 

#7] 4 2 ^11 ol ^ i'-^ ^-axl^Ul ol] °J y el^l v? 4 N+l ifl^l 7)1 M V- "Si- 5}£ 

i nqfl 7l/-.El-s- ; ^ • 

p * 

^7l Til M+l *1 JP- ^ 5 ^ 7]A^Sl- Xll 2 f]7l A\o]o)} O] y) r;} ^ > ^ efl ^ o) 

A 0 V 7l 4 2 TlH *l°u V £- #7|f>JI /fl O] JFL S>] ^lli^l a}) 2 4°) ^3.^ m^^l^Ei 
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■ 

l^^-f 20] 

4 .13"M ^7). 4 2 iL^-V-i:, 

A cM xfl 3 3\3-£. H^^l^^s] sell <*1 oil ii/} ^^s]jl ^-7] xfl 2 cijoiEi 

s^^i^el _v.:=<H| £^7} <^4i)fe ^14 iL4 v s| e^^i^e]^. 

I^'r^ 21] 

$7\ 4 1 fi^l ^o}.^ ^7} 4 2 ^ o 0-°l 4 3 21] £A <^H*l-^£l 

1 

^ ^ ^(thresh hold voltage) ell °1 ^ ~4 r, ^7} 4 2 4°} 
[^'-('•^ 22] 

*fl 13%H1 Si^H, Aj- 7 ) 1. 3H Ef Aljr *fl 2 3] O) E-l ^jLfe, 

[-4j~Y-*o V 23] 

^xjo] £oJ- 7 ].^- i ^oj-o} e,]^ ^jo} ^ ^oj. ^ 

^ 2 ell to] , -£4 #<y- ell^.# vl x)--- i efl 
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#>l" ^1 1 #Q 311°1 ^"71 *fl 2 4€ 4<£4 Eflfolf 311 

°W ^>°1 4tt ^ -f, #7] *fl 1 ^ HH4 AlJl^ ^ ?.])%^r iL^H 4 1 ^4 

4 u.j yJ-^&K:- ^1 1 4<y- ; 

#7l ^1 l 4^ ^oj-sl 3114 *fl 2 4€ 44^1 31134 4-?- 4 44 

^ 1 4^ 444 3114 44 4 2. W^ 5 ! 3)14 <y4£ 4<£ efll x>ol7> 

4rt ^-f^ 44 44 *fl 1 44 ii^-V-Sl * 4£ *lH4tr 4 1 4<H 4 5. 

4 44 4 i <44^f4 *4-t- 4 2 44 <:!i-y- IH^-fe 4 i *H4-V- ; 

44 1 44 444 Efli4 44 A] 2 444 ^,,jno| Jg-o^^ 

-§-4.44 efl'ti; 7>4^ A] 2 Cfl 61 ^ AljT# ^444 4444 ^ 2 44 31 o] ^ 4^; 

# 4<<§4c: 4 2 yl ^l-V- ; 

44 *ll 1 44 44 d l ^"71 4 2 44 444 444 44 311 44 444 4tt 
4^, 44 2 44 3144 Ai^5] 44 311-1: Sj_444 ^ 2 ^4°1^ ^1^* t^l 
4^ 4 2 44 ■;' 

44 4 1 ^1 tl 444 3]14 44 2fl 2 44 444 31^4 ^ o.^ a o V 7 ] 

4 1 44 444 4V7I *ll 2 44 444 3114 444 44 311 44 44 7> 

4^ 4-*Ml 44 4444 44 4 2 44 ^4^4 £-44 444^ 4 3 44 4 s: 
4 44 2 44-?- 4 ^4^: 444^ 4 4 *fl<H 4J:« 4^4tt 4 2 4 4 4 ; 4 
47l ^ l i^4°l U 45: ^44 ^12 h.4°1 u J 4S1- ^r44:a, 47l >)1 l ^4 

°1 U J 4s 4 44 *11 2 £^o|u o i ai^o) ^^sf uV^4^- fe4 efll# 7>4^ # 
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5-. . ' 

i 3 y- t 24] 

#7l *fl 1 4ii7> ^^SlJL TflolH^l ^7] *fl 2 ^1517> ^7>£) 

♦ 

1 cflol^ • ojyfs^ ^-71 all 1 «Ri tH|o|Ei a] Jil- ^s>v 4 2 Vl-^l 

^-71 *H 2 ^JiL^ M^^l^B)^ H il^l * 1 °)\ iiL till ^.1 o ] <g^£)jL 7|1o1.ho)1 a]-/] 

^1 1 Cll o) U-l ^1JL7> ^]7>£H ii^} 4 1 ^°hH1 ^ *1 1 ^€ CE-^'S^ 

f 

[*o'-| 7 D- 25] 

^-71 *fl 2 $.<$°\) ±^7} <&%S\M ^7] ^ 1- #<?H TflolMS. <y7>£] 

#7l *fl l aflo] z\SL+ F-y]*}^?) = efl<?H Befl^l <?1 ?1 5| J'. 7)1 °] m 4 £^7' 

£oll "S^H A o v 7l xii l *H'<J&* ^i 1 *!-^ *H 1 91 *\ e] ; 9! . 
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^•71 all 1 °1v\£\q\] <£4.s\^ -#7) 4 2 *ll<H MH 1 ^ *fl 2 ^wl 

3# ^$±SL ^ m $i ui sis. 

l^?^ 26] 

^ 7fl 1 ^S.^ S^l^Ef ; ^ . - 

r ' 

#7] /ll 1 J±tf 5Ej£^i S. $7]^E]£} £1 U|| °1 o|] ^^JI #7l /]] 1 t|] o] 

^1J17> 7flolE^ <e]7>S]^ %7] ~4 2 uVx-1 K^U|^iE]S^ #7] ^ 1 ^.M.^ 

[^-7- :•?•)• 27] 

*ll 23%M1 ^7) 4 2 ' 

2 cflo]E^ a]^ 7 > o]7)-s|t^ -EL 3)°]°] ^1-7] ;*]] 2 cj)o]El AjJil- tMM-- *1] 4 

3i] H.^ n 7] 7- ; ^ 

A cJ-7] *)] 4 H] ?4 I^]iE]2] r.i'fl^lol] r: - d] <?} °] 1 5-] . .1 7l)^] >-".o]] %7] 

A 2 tl] o] E] <0517> <^7V5H 4--^-7l- Tfl 1^7] xl^j-ol] <£7j£}^ ^] 2 «>*i <ffl.V-.<h K^. 
^.^E]-^- ^H]^ 7J[% ^$$L& t}±= C-l] o] F] SIS. 
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I^-fil- 28] 

4 23^1'^^, A Jy\ 4 2 ^11 -V- 

Tfl 2 4ii7> <*1^U ^ v 7l Tfl l ^-^ol TlH IS H7\s] 

^•71 ^ 2 TlH 5l|2.ii m^^li^^ H^ll^^l S^ll^H <*l ^ _7l Tfl-OlS^- ^^71- 

Tfl 2 3*1" *1<?M1 91 ^ # Til 2 TlH. m^fl7l^E^ ; 

9! 7 J^l 1 ') 4 v 7l *fl 3 *ll °1 ^?Rf Til 3 ^inlr-l ; % 

. ^-71 Tfl 3 ^ «1 e] <>ll <*UlsM ^-71 xii 4 TiH Al-^« Vl-^K:- Til 4 rt jHitl-«- yni 
*Hr ^# dH&i #^ sis. 

[^H" 29] ■ 

♦ 

T|] 23-^Hl 51 °i A 1 , A o v 7l -4| 2 Tit -a-tf-V-TT, ■ 

^7l ^1 2 *tSl x]o]-oH >./, 7l- ^]Tj !.-lJ'. ^-71 xll 3 *fl?H #2.7} 7}\ «] M 3. 9j7>£l 

tt Tii 3 £l a j- ^ii£^ m^4^i ; ^ . 

* 

A J-7l *fl 3 £. # v,». .a- 1.: ,511 x] ^u] P.j cell^ofl ii7} ^Slai #7j *fl 2 Hi °] 

I ■ - " 

TjS7> 7flolJ=.3. o]7>sH #7] *ll 4 ii^-^Z-ti^ #7l *fl 2 ti}Tl oflS.^ 

<£7j i^cojl ^.^7]- ^TjSl^ ^1 4 £ A]- 315L.A E^flxl^Bll- -7-H|fjl-^ 7% 
% #TJ^.^ C-flolEi ^ slS. 



-* 1 
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30] 



all 23%H1 &<>H, ^7) 1 tfM^ ^ *fl 2 cflolEi ^IJL^r, 



S3 
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l.v.vi] 

[V- 1] 




vss 
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[i£ 3] 




on 

CO 



to 



V^ 1 

a 
< 



a 
< 



K 



GO 
O 



> 
— i 
> 

o 



Osl 

o 
o 
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[ V 4] 




MPR1 



VDD 



MPR2 




MPRN 



VDROP1 ^ 


«1PC11 


DATA1 ir _ 


dPC21 







HPmnri 



vss 



(A) 



340 




MPRN+1 



VDD 



VDROP2 



MPRN+2 



rd 



MPRM 



i— ] FMNR2 




MPC31 



DATA2 



/DATA2 



MPC41 



350 



VSS 



(B) 
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5] 



510 



CLK 




f- — ^-«, 




ON1i 530 540 
*f Mddq 

MPA^;^ 



1 i U~S m a n \ U - ^ ly i 




<7 /DATA1 

VSSQ 



VDD 



VDDQ \ ! 

\ jcon2-5 

MPA/A 




rL^' MNA 2\ - Cava 



/DATA 2 



550 



500 



570 



DATAOUT 



-ILmndrv 

> 

VSSQ 
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[S. 6] 



VDDQ 




545 





MPRN -. - 


HL 


VINCON1 





vss 



(A) 



CON1 



VDDQ 




MPCON2 



MPRN+1 



565 



MPRM 



■CZ> CON2 



■— | FMNCQN2 



VSS 



(B) 



r> r\ r»r~f 
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7] 



745 



CONS1 



A\ 7 DHVl 

MVAl\\ 




CLK 



_MPC3l 
i 

Ml J C4i 



/DATA2 



700 



770 



RV2 



VDDQ 



MPDKV 



HP MNDRV 
VSSQ 



DATAOUT 
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8] 



VDDQ/t- 



VDD 



j^MPCONl 



Nl 



|— I C^ MNCQNl 



OnH> 



(A) 



GONSl 



745 



CONS2 



VDDQ^e 



VDD 



MPCON2 
N2 



[^ MNCON2 



vss 



(B) 



765 



-I > CONS4 



CONS3 



